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Before choosing your io) & Go ] 


tubeless airplane 


tires, just ask yourself: 


airplane designed with tubeless tires was GOODYEAR EQUIPPED 


two producton aircraft to use tubeless tires as standard equipment are 
GOODYEAR EQUIPPED 


Navy fighters to use tubeless tires for carrier operations were GOODYEAR EQUIPPED 
Air Force order for tubeless tires awarded to GOODYEAR 


Helicopter on tubeless tires—GOODYEAR EQUIPPED 


FACT IS: of all airplane tubeless tires ordered to date, AVIATION 
approximately 74% are Goodyear's. PRODUCTS. 


Any other questions? . 


Goodyear, Aviation Products Division, 


Akron 16, Ohio or Los Angeles 54, Californie 


When it comes to Tubeless Airplane Tires and Tubeless Tire Wheels—it’s 


GOOD*YEAR 


In every Navy test made to date, 
Goodyear wheels and brakes have been used exclusively for tubeless tires — for Goodyear alone has been able to design and deliver the complete package for its tire customers 





The most sensitive ‘nose’ 
in the world... 


Hidden in the nose of the F102, Convair’s ultra- 
sonic delta wing, land based jet fighter, are those 
highly sensitive electronic miracles of science 
that protect and guide it unerringly to its des- 
tination of national defense. 

A critical part of these vital instruments of war- 
fare is the reinforced plastic radome produced 
by Zenith Aircraft. 


ZENITH AIRCRAFT 


Because of Zenith skill and exclusive produc- 
tion techniques, these defenders of our country 
and of the peace of the world can function un- 
failingly, regardless of temperature, altitude, or 
climatic conditions. 

“Futures Unlimited,” a brochure picturing these 
Zenith activities, is available on request to... 


gardena, calif. 


division of Zenith Plastics Company 


WORLD’S LARGEST PLANT PRODUCING REINFORCED PLASTICS FOR AIRCRAFT 
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You think we work late... get a load of the man from Fafnir! 


Wherever aircraft component design 
problems receive round-the-clock at- 
tention, Fafnir Bearing Engineers 
are familiar figures. Cooperating e A | i BR 
with aeronautical designers and én- 
gineers has been their specialty for AIRCRAFT BEARINGS 
over a quarter of a century. Typical 
; esults of this cooperative effort are . , , 
Fafnir Extra Small . peceneve Gibent are FIRST ... at the turning points 


Series Bearings Fafnir Extra Small Ball Bearings — in aircraft design 


available with vari- especially suitable for use on ac- 
ous combinations of 


soit ak Aiiihy tuators, automatic pilots, and othe r Keak 
precision aircraft instruments. The wey 
Fafnir Bearing Company, New Bri- 
tain, Connecticut. 


THE WORLD 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN 
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Try the Novel 
Rubber Band Test 


Place a rubber band around 
the handles of a No. 234 
‘“Multi-Plier,”” and grip a 
hard-to-hold object, like a 
piece of pipe. Suspend the 
plier by one handle only, 
and note how the jaws 
hold the weight securely 
without further pressure. 
Now try the same test 
with an ordinary two-piece 
plier — see what happens. 





Sensational 


“Multi-Plier’ 


Increases Your 


Gripping Power 
10 Times! 


Unique, Three-Piece Compound 
Leverage Design Is Greatest 
Plier Development in 19 Years 


Everyone should own PROTO’s new 
*Multi-Plier”—a multi-purpose, multi-pres- 
sure plier that is really a “chest of tools in 
one.” By using a patented three-piece de- 
sign to compound the leverage, pressure 
applied to the handles is increased ten 
times at the jaws. That means you can 
hold square, round and even tapered ob- 
jects securely with just a slight grip. The 
plier gets into hard-to-reach places, works 
safely at any angle, and holds small or 
large objects, having four different jaw 
opening positions. First try this revolu- 
tionary plier — No. 234 — at your PROTO 
dealer’s, and then buy one! Send 10¢ for 
68-page catalog of entire PROTO line to 


PLOMB TOOL COMPANY 
22210 Santa Fe Ave., Los Angeles 54 


e © 
(Five More New Pliers | 
All are time savers 
for a multitude of 
industrial jobs. 
ve No. 204 is a handy 
Fl midget diagonal side 
at 2 we cutter. No. 222 isa 
long needle nose 
Page for many 
types of wiring. 
No. 225 is like the 
222 except that it 
has a curved nose. 
No. 228 is an extra 








la long, short nose 
| needle nose plier. 
No. 243 is an 

all-purpose 

a multi-groove 


joint plier. 
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Eastern Factory—Jamestown, N.Y. 
Canadian Factory—London, Ont. 
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SIMPLE VERSATILE .._LIGHT...MOST PRACTICAL 





NORTH AMERICAN HAS 


BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


ee 


— 





*«“p*> FoR DEFENDER! 


sorte 





The F-86D Sabre Jet—the Air Force's first 
one-man interceptor —is vital to America’s 
continental defense system. Hundreds of 
these continental defenders are now flying 
from Air Force bases ringing the United 
States ...and another version, the F-86K, is 
in production for NATO countries. 

Day and night, in all kinds of weather, 
the North American F-86D carries out its 
mission. A hit from a single one of its 24 


Mighty Mouse rockets can destroy any 
known modern bomber. 

The “D’ and “K” are another example 
of North American's ability to design and 
produce airplanes that meet today’s defense 
needs today...at home or abroad. 

Research and development make North 
American foremost in aircraft, rocket engines, 
guided missiles, electronics and peaceful 
applications of atomic energy. 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


Nort American Aviation, INC. 
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SIMPLE...VERSATILE... LIGHT... MOST PRACTICAL 
. ANTENNA TUNER YET! 


























f2| 





THE AER-O-COM MODEL AAT TYPE 4 AUTOMATIC ANTENNA TUNER 


The new Aer-O-Com automatic antenna tuner is the complete answer to 
antenna tuning for all commercial aircraft, for it tunes all fixed wire 
antennae, grounded or open, on all aircraft from DC-3’s to B-377’s! 

It’s the lightest on the market —just 161% pounds. It tunes rapidly 
and effectively. It’s simplicity means lowest cost and easy maintenance. 

Aer-O-Com’s Model AAT, Type 4 Automatic Antenna Tuner .. . 

FITS YOUR NEEDS BECAUSE... 

Meets essential requirements of ARINC Characteristic #525. 

Operates efficiently into all fixed wire antennae, grounded or open, 
over the frequency range 2-22 mcs, for all sizes of aircraft ranging from 
DC-3 and CV-340 to DC-7, L-1049 and B-377 

Simplicity, dependability, light weight. Rotating circuit parts consist 
of one standard type variometer, one standard type variable air capacitor, 
and one element selecting switch. Uses only one vacuum tube, 2D21 
(5727). Dependability assured by simplicity of parts and design. 

Average 5 seconds tuning time for typical international frequency 
plan (2-22 mcs) on DC-6B. Maximum tuning time 15 seconds. 

Requires no frequency information from transmitter or selector switch, 
therefore can be used with any type of H.F. transmitter having a 52 ohm 
coaxial output, a nominal carrier power of 50 or 100 watts, and providing 
necessary control for the tuner. 

Requires only 27.5 VDC primary power (1A standby and transmitting, 
3A tuning); 50 MA at 400 VDC for only 1 second during tuning cycle. 

External RF relays not required, even for dual installation. Tuner is 
fitted with two front panel mounted RF relays for optional use. One relay 
operates with P-T circuit and may be used to transfer antenna directly to 
receiver input circuit; the second relay is used in a dual installation, to 
ground the antenna when the other transmitter is being used. 


3090 S.W. 37th AVENUE 

















AER-0-COM EQUIPMENT for your 
complete communications needs ! 


Here are the companion 
pieces to the Model AAT, Type 
4 Automatic Tuner: all of 
which operates on 27.5 VDC 
(no 400 cycle power required) 


Model AT-144 Airborne Transmitter: 
Frequency range 1.6 - 1.75 
and 2.0 - 22.0 mes covering 
144 independent crystal con- 
trolled frequencies. Weight 
44 lbs. Separate transmitter 
and receiver permit cross- 
band operation. 


Model AR-144 Airborne Receiver: 
Has a frequency range of 2.1 - 
18.5 mes. covering 144 crys- 
tal controlled frequencies. 


Weighs 33.2 lbs. 


Medel DPU Power Unit: Proven 
dynamotor type, 33 Ibs. 








* MIAMI33, FLORIDA 
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Boeing XB-47D Tests New Wright T49 Turboprops 











Boeing XB-47D, with each inboard pair of GE J47 turbojets re- 
placed by a Wright T49 turboprop, undergoes initial taxi trials at 
Seattle prior to its first flight. The aircraft will serve as a testbed 
to gather flight performance data on the new T49s, each fitted with 


Domestic 


U. S. aircraft industry is turning out 
65 different models of airplanes for the 
armed forces and 26 for the civil mat 
ket, not including drones and guided 
missiles, Aircraft Industries Assn. re- 
ports. Nine military and six commercial 
helicopters also are in production. To 
build these aircraft, AIA says, the in 
dustry spent approximately $4 billion 
during 1954 for subcontracting, ma- 
terials, fuel and electricity, plus an esti 
mated $3.54 billion to pay 800,000 
employes. 


New pilotless aircraft is being d: 
veloped by Northrop Aircraft and _ its 
subsidiary, Radioplane Co., at special, 
segregated facilities in American Motors 
plant at El Segundo, Calif. A design 
team of 60 scientists and technicians 
is working on the secret project 


Color radar scope that uses different 
colors to identify aircraft altitude, speed 
or destination was demonstrated to civil 
and military aviation officials at Wash 
ington National Airport last week. The 
new radar display was developed by 
Chromatic Television Laboratories un 
der Navy sponsorship. 


Pan American World Airways has 
drawn up plans for a new hangar, large 
enough to house 10 Boeing Strato 
cruisers, at New York’s Idlewild Inter 
national Airport. 


Member airlines of Independent 
Military Air Transport Assn. flew more 
than 591 million passenger-miles dur- 
ing 1954 without a fatality. The 13 
companies carried a combined total of 
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266,525 passengers during the year, 
176,421 in domestic traffic and 90,104 


yn international flights 


Financial 


Douglas Aircraft Co., Santa Monica, 
Calif., will split its stock Mar. 2 for the 


second time in less than a vear, giving 
holders of record Feb. 2 three shares 


for every two. The company made a 
two-for-one split last May. Douglas also 
has declared a regular quarterly dividend 
f 75 cents plus an extra 75 cents, pay- 
ible Feb. 23 to holders of record Feb 
Net profits for the fiscal vear ended 
Nov. 30 totaled approximately $14.70 
per share, compared with $15.46 for 
fiscal 1953 before the first split. Sales 
re estimated at $915,216,705, climb 
ing from $874,515,463 a 
Backlog Dec. 31: $1,964,361,029 


vear earlier 


McDonnell Aircraft Corp., St. | 


reports estimated net earning I 
$1,998,817 for the first half of fiscal 
1955, dropping from $2,028,210 f 
the same period of 1954. Sales for th 
< months ended Dec. 31 totaled $65 
758,938, compared with $66.715,018 


$348 804 610 


Backlog Dec. 31 


Piper Aircraft Corp., Lock Haven, 
Pa., had a net income of $233,796 dur- 
ing the quarter ended Dec. 31, nearh 
double the $121,250 for the last three 


-> ly 
were 5>,¢ 


months of 1953. Sales 


077, compared with $2,733,0¢ 

American Airlines has declared a 
regular quarterly dividend of $.875 on 
$3.50 cumulative convertible preferred 
stock, payable Mar. 1 to holders of 
record Feb. 15 


Curtiss Turboelectric four-blade wide-chord propelle., 
Week Apr. 19, 1954, p. 14). The T49s, able to ¢cliver more than 
10,000 eshp. each, are mounted against the undersurfaces of the 
wings to provide maximum ground clearance for the prop tips. 


(Aviation 


International 
Over-the-Pole flights will be started 


by Canadian Pacific Airlines in early 
May, flving weekly one-stop DC-6B 
service from Vancouver on Canada’s 
west coast to Amsterdam. The route 


schedules a refueling stop at Churchill, 
Manitoba, on eastbound flights and at 
Sondestrom, Greenland, westbound. 
Estimated flight time: 18 hr. 30 mm. 


Nonstop speed record between Mex- 
ico City and New York is claimed by 
Air France for a Super Constellation 
flight that cut the time on the 2,160- 
min. Previous 
France: 5 hr. 


mi. route to 5 hr. 23 
record, also held by Au 


35 min 


Guided missile production in Can- 
da can take care of all needs of the 
country’s armed forces, reports G. D. 
Watson of the Canadian Defense Re- 
search Board. He says CDRB is de- 
veloping experimental air-to-air guided 
Avro CF-100 and has 
rocket for the 


missiles for the 
produced an accurate 
Canadian army. 


Bristol Britannias soon will begin a 
flight test program aimed at logging 
2,000 hr. in the air by mid-1955. 
Bristol plans to put four of the large 
turboprop transports into the program, 
scheduled to precede deliveries to Brit- 
ish Overseas Airways Corp. 


Trans-Australia Airlines will buy an- 
other Vickers Viscount to replace the 
turboprop airliner that crashed on a 
training flight near Melbourne last 
October (Aviation Week Jan. 24, p 


56). 
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Nadieits 
EP-93 


AVAILABLE 
iN ALL SIZE 
RANGES 


Low Temperature Flexibility to 
—90° F (impact test) 


Flame resistant — all sizes self 
extinguishing in less than 15 sec. 


High Temperature Stability up to 
260° F 


Completely fungus resistant 


For use wherever Air Force 
Specification MIL-I-7444A(1) 
applies, Resinite EP-93 Vinyl 
Insulation Sleeving is now avail- 
able. Here is one outstanding 
source — one ‘material — to meet 
the requirements of all 3 size 
ranges of this specification. 

The quality of Resinite sleev- 
ing is rigidly controlled through 
meticulous compounding, preci- 
sion manufacturing,and thorough 
inspection. Laboratory Test 
Reports of EP-93 and other 
Specification Grades of Resinite 
Sleeving are furnished with each 
shipment at no extra cost. 

One order will show you why 
more Resinite Specification Vinyl 
Sleeving than all others is used 
by the aircraft and electronics 
industries. Write for samples and 
performance data. 


Rd 
esinite 


RESIN INDUSTRIES, INC. 
315 Olive St. » Box 1589 - Santa Barbara, Calif 
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NUlCO 


oe 


i 00 
rarco ***. 


Range knob changes scale to 0-20 miles 


DISTANCE MEASURING EQUIPMENT 
SO USEFUL, SO NECESSARY 


@ Gives exact conti distance 


from VOR/DME or ILS/DME stations 


Permits more direct instrument 
let-downs 





Gives more accurate ETA’s 
Checks ground speed and winds aloft 


So useful in hundreds of ways for 
safer, easier, more economical IFR 
and VFR operations 


YOU need DME 


You'll want Narco DME because 


It’s crystal-controlled 


Lightest in weight 
(only 32 pounds complete) 


Requires least power 
Uses ruggedized ARINC tubes 


Carries unrestricted CAA 

Type Certificate 

Backed by a nation-wide 
factory-trained service network 


0-20 mile scale gives extremely 
accurate readings for final 
approach operations or orbiting 


See your nenrest distributor or send for 
brochure describing the Norco DME. 


NUICO 


NATIONAL AERONAUTICAL CORPORATION 


AMBLER. PA 
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McDONNELL F101A VOODOO recently flew 1,700-mi. from St. Louis, Mo., to Edwards 
AFB, Calif., in company of Boeing B-47B Stratojet (background). Voodoo joins two other 
F-101As, airlifted earlier, in flight test program at Edwards. The F101A has two P& W J57s. 


New Views of U.S. Military Planes 





VERTICAL CLIMBING North Ameri- 

can F-86H Sabre is silhouetted against 

. ta oak sky. GE J-73-powered F-86Hs are be 

ili = aa ni * ing delivered to George AFB, Calif., 
FLYING CLASSROOM for navigators and bombardiers is Convair T-29C, which carries 14 Clovis AFB, N. M. 


students and instructors. Second circular station atop fuselage is for periscopic sextant 


FJ-4 FURY carrier-based Navy fighters are not towing one another—although close flying creates this optical iHusion. Planes, fitted with 
instrumented nose booms, are on a test flight from North American Aviation’s Columbus, Ohio, Division where they are being produced. 





©.K. to Jettison...in ANY attitude! 


The force ejection pylon designed, developed, and produced by 
Pastushin assures safe, positive ejection of jettisonable fuel tanks and 
other external stores at any speed or possible flight attitude. 


te, 


RESEARCH * DESIGN * DEVELOPMENT * PRODUCTION PAST US bi / N 


sa dcfavebindugiry. submit resume, " ‘ AVIATION CORP. Los Angeles, Calif. 





WHO'S WHERE 








In the Front Office 


Charles M. Green has moved up from 
executive vice president to president of 
Sperry Gyroscope Co., Great Neck, N. Y., 
division of Sperry Corp. Retired president 
Preston R. Bassett will continue as a vice 
president of the parent firm. Carl G. Hols- 
chuh is new executive vice president and 
general manager. 

A. J. M. Chadwick, senior vice president 
of Hiller Helicopters, has taken charge of 
management controls of the Palo Alto, 
Calif., company. 

Guy N. Tomberlin has been promoted by 
Riddle Airlines to vice president-operations 
for Florida, New York and Puerto Rico 
stations. 

John C. Vaughan has become staff assist 
ant to the president of Curtiss-Wright 
Corp., Wood-Ridge, N. J., also will be 
manager of the firm’s Washington, D. C 


office. 


Honors and Elections 


Dr. Clark B. Millikan, director of the 
Guggenheim Aeronautical Laboratory at 
California Institute of Technology, last week 
received the 1954 Sylvanus Albert Reed 
Award for “ research leadership and 
guidance in the aeronautical sciences,” pt 
sented by the Institute of the Aeronautical 
Sciences at its Honors Night Dinner in New 
York. Also honored: Scott Crossfield, test 
pilot for the National Advisory Committee 
for Aeronautics, Lawrence Sperry Award for 
“important contributions in aeronautical 
flight research . . .”; Dr. James P. Henry, 
Air Force research physiologist, John Jeffries 
Award for “outstanding contributions to the 
advancement of aeronautics through medical 
research,”’ and Hermann B. Wobus, meteor 
ologist for U. S. Navy's Bureau of Aero 


nautics, Robert M. Losey Award for “out- 


standing contributions” to aeronautical 
meteorology 

Igor I. Sikorsky, engineering manager of 
United Aircraft Corp.’s Sikorsky Arrcraft 
Division, has won the 1955 James Watt 
International Medal, one of the highest 
honors of the British Institution of Me- 
chanical Engineers. 

Paul Garber, curator of the Smithsonian 
Institutes’s National Air Museum, has been 
awarded the Washington Air Derby Assn 
Trophy for 1954. 


Changes 


E. M. Bimberg is new general manager 
of Bendix Aviation Corp.’s Zenith Car 
buretor Division, Detroit. Adam E. Abel 
has become director of engineering and re 
search for Bendix Radio Communications 
Division, Baltimore. 

Capt. Don Gray has been appointed man 
ager of Central African Airways’ new Traffic 
Division. Other changes: G. R. Oliver, man- 
ager of the Personnel Division; W. L. Sted- 
man, sales promotion manager; Capt. J. R. 
Orbell, chief pilot, and R. P. Hartley, chief 
accountant and secretary. 

(Continued on page 27 


AVIATION WEEK, January 31, 1955 





INDUSTRY OBSERVER 


> Full-delta carrier-based jet fighter and a large new amphibian, to be 
powered by four turboprop or turbojet engines, are on the drawing boards 
at Grumman Aircraft Engineering Corp., Bethpage, N. Y. The amphibian 
will follow the general configuration of Grumman’s SA-16 Albatross but 
probably will have a slender, blended hull 


> Civil Aeronautics Administration plans to install radar beacon ground 
equipment (secondary radar) at five major airports this year, following Air 
Transport Assn.’s assurance that several airlines operating into these air- 
ports would install cooperating transponder beacons in order to speed evalu- 
ation (Aviation Week Nov. 8, 1954, p. 11). Installations are presently 
planned for LaGuardia, New York International, Newark, Washington 
National and Chicago. 


> Sncan, French aircraft builder, is showing plans for its high-wing transport 
»owered by two Rolls-Royce turboprops and two Turbomeca Palas turbojets 
it the wingtips. Designated the Nord 2600, the transport is designed to 
carry 40 passengers at 295 mph. Wingspan would be 95 ft., range from 627 
mi.-932 mi 


>» Second Lockheed C-130 USAF turboprop transport has made its maiden 
flight, from Burbank to Palmdale, Calif. 


> lirst test of the Boeing-developed jet engine thrust reverser will be on 


the 


{} 
> Helicopter base operators soon may be doing Army and Air National Guard 
maintenance work. Likely first contract: New England Helicopter Service, 
Providence, R. I., to overhaul rotary-wing aircraft for First Army, and Rhode 
Island and Connecticut ANG. 


> Boeing plans to pressure-test the nose section of a KC-135 fuselage in a 
manner similar to the underwater tests on the British Comet. 


> Lockheed Aircraft Corp.’s jet transport design calls for swept wings, despite 
its well-known straight-wing philosophy. 


P Douglas Aircraft Co.’s DC-8 jet transport design calls for pattern speeds, 
approach speeds and stall speeds with no appreciable difference from present 
airliners. Takeoff field length is to be as good as or better than that for 


the DC-7. 


>» Lockheed Aircraft Corp. has found two disconcerting characteristics in 
the turboprop aircraft it now is flight testing, the C-130 and R7V-2. One is a 
floating tendency near the ground; other is ineffective clevator control on 
approach resulting from loss in the slipstream over the tail in the approach 
condition. 


> The ROR—rocket-on-rotor—device to improve lift of helicopters requires 
300 Ib. of fuel for six minutes of operation 


> A total of 172 transport aircraft will be manufactured and delivered by the 
U. S. aircraft industry over the 25-month period from October 1954 through 
December 1956, according to Air Coordinating Committee. Of the total, 
114 are for domestic airlines, 41 for foreign airlines and 17 on manufacturer's 
production orders. ACC reported production of non-carrier civil aircraft 
from October 1954 through March 1957 would total 10,927. Schedules call 
for delivery of 4,370 in 1955; 4,498 in 1956, and 1,213 in the first quarter 
of 1956. 


> USAF will not finance construction of new industrial facilities on the 
West Coast if it is possible to avoid it. Contractor must have unbeatable 
argument to overcome this stand, taken in the interest of forcing dispersion. 
Policy has given rise to false rumor: that new avionics contracts will not b:< 
placed in that area. 

















Profit Limitation 


A statute putting a 12% profit ceiling on aircraft 
defense contracts is now in effect. It became effective 
with the Dec. 31 expiration of the renegotiation law that 
suspended it. 

Although aircraft manufacturers’ profits average out 
less than 12%, some industry observers are concerned 
because the limitation applies to contracts individually. 
A contractor could not apply a profit over 12% on one 
contract against losses on other contracts. Outlook is 
that the statute, a part of the Vinson-Trammell Act, will 
be repealed. 


Bright Feeder Outlook 


First priority in civil aviation at this session of Congress 
is going to legislation providing permanent certification 
of the 14 local service airlines. The drive moved forward 
with introduction of a measure by the chairman of Senate 
Interstate and Foreign Commerce Committee, Sen. 
Warren Magnuson. 

Two House members—Reps. John Bell Williams and 
Carl Hinshaw—already have introduced a similar measure. 

Permanent certification of the local lines is one pro- 
vision in the omnibus bill proposed by Sen. John Bricker, 
the top Republican on the Senate Commerce Committee. 
Under Magnuson’s bill, the Board could specify tempo- 
rary certification to the unpromising segments of a local 
line’s system. 


Subsidy Foe Out 


Severest Capitol Hill critic of airline subsidies, Rep 
John Rooney, has been replaced as chairman of the 
appropriations subcommittee that handles funds to 
finance them. The subcommittees on State Department 
and Commerce Department were separated. Rooney took 
the State Department chairmanship, leaving Rep. Prince 
Preston as chairman of the Commerce group. 

Last year, Rooney wanted to slash Civil Aeronautics 
Board’s $73-million request for fiscal 1955 payments to 
$23 million, and harangued Republicans for supporting 
$40 million. 

He will continue as a member of the commerce sub- 
committee, however. 


Aviation Posts 


Congressional appointments of interest to aviation: 

e Sen. Andrew Schoeppel as ranking Republican on the 
aviation subcommittee of Senate Commerce Committee. 
He favors a completely regulated air transport industry 
and aggressively led questioning that was antagonistic to 
North American Airlines and other nonskeds at com- 
mittee sessions last year. 

Other appointments to the aviation subcommittee, 

headed by Sen. Mike Monroney: Sen. Frederick Payne, 
who defeated former Sen. Owen Brewster; Sen. George 
Smathers, and Sen. Alan Bible, who fills the seat of the 
late Sen. Pat McCarran. 
e Sen. John Sparkman, strong supporter of the nonskeds, 
as chairman of the Senate Small Business Committee. He 
probably will head the military subcommittee, slated to 
investigate Defense Department procurement policies 
this session. 


Washington Roundup 





IMATA, ACTA Merger? 


Independent Military Air Transport Assn. and Air 
Coach Transport Assn. are making a concerted effort to 
arrange a merger so there will be “a unified independent 
air carrier industry.” IMATA president Ramsey D. Potts 
and ACTA president H. B. Johnston are now working 
out an agenda of subjects to be considered in a merger 
This will be turned over to a 14-member committee, 
seven members from each organization. Several past 
merger attempts have failed. 


Air Force Shakeup 


Industry can expect more emphasis on mobilization 
planning in dealing with the Air Force. ‘USAF disavows 
any connection with Defense Secretary Wilson’s recent 
order to broaden the mobilization base (AvIATION WEEK 
Dec. 20, 1954, p. 12), but effective Feb. 1 the mobiliza 
tion problem will be on the desk of one of its more 
dynamic young executives—Brig. Gen. Thomas P. Gerrity 

Administrative shakeup involves abolishment of the 
directorate of industrial resources, formerly headed by 
Brig. Gen. F. FE. Calhoun, who has a new assignment 
outside the Pentagon. His deputy, Col. W. R. Carter, 
is merging his office with Gerrity’s. Latter’s title now is 
changed from director of procurement and production 
engineering to director of procurement and production 

This setup is not new. Both functions were in onc 
ofice prior to the Korean war, were split in order to 
cope with critica) problems involving utilization of bric! 
and mortar, tools, scarce materials. Planning f 
zation went along with the rest of the chores 

Now the hot issues of 1950 have cooled. mobilization 
planning is more important than the expediting of hard 
ware. USAF also feels reorganization will b on 
save space and manpower while bringing two closel 
related functions back into the same bailiwick. In addi- 
tion, the alignment is more comparable to that of Ai 
Materiel Command. 


Nebraskan to CAB? 


Strong possibility that President Eisenhower will nomi 
nate Chief Justice Robert G. Simmons, of Nebraska’s 
Supreme Court, to Civil Aeronautics Board has air trans 
port observers wondering about his views on civil aviation 

Justice Simmons’ lack of a background in civil aviation 
may be one of the reasons he was tapped for the CAB 
vacancy. White House was embarrassed when the first 
choice, Harold A. Jones, U.S. representative to the Inter 
national Civil Aviation Organization and a former Board 
member, was vetoed by the local service airline AVIA 
rion Weex Jan. 17, p. 12). 

White House sought a candidate who was 
versial, had the stature of a judicial background, knew 
how to deal with Congress—and is a Republican. Justice 
Simmons taeets these criteria. Only discernible back 
ground in aviation is his service as a balloon pilot in 
World War I. 

Prime movers in promoting Justice Simmons ipparently 
were Assistant Secretary of Defense Fred Seaton and 
Under Secretary of Interior Clarence A. Davis, both fel 
low Nebraskans, who carry weight at the White House. 
Justice Simmons was cleared with’ Nebraska Senators 
Roman Hruska and Carl Curtis by the Republican 
National Committee. —Washington staft 
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Guided Missile Program Reaches “Pay-off’ 


© Big orders in fiscal °56 
to increase U. S. output. 


®@ Experts believe the Atlas 


still is weapon of future. 
By Claude Witze 


Defense Department is confident its 
guided missile development program has 
reached the “‘pay-off”’ stage. 

Substantial production orders in fis- 
cal 1956 will point the way to increased 
missile output by U. S. aircraft and elec- 
tronics manufacturers. Defense policy 
will be to buy them under the weapon 
system concept, but prime contractors 
will be forbidden to expand into alien 
fields. 

A top Defense Department executive 
said last week: “If the prime contractor 

. imagines he knows how to do all 
parts of the system, you are doomed to 
failure.” 
> Procurement Doctrine—The depart- 
ment’s viewpoint on maintaining this 
division of industrial competency in 
the guided missile field conforms to 
Air Force policy for weapon system 
procurement as outlined by Lt. Gen. 
Bryant L. Boatner (Aviation WEEK 
Jan. 17, p. 13). 

“You have got to have (the prime 
contractor) bring in expert contractors 
in the fields in which he is not expert,” 
the Defense official said. “And the 
systems that I know of that have worked 
well have been of this pattern. . . . 

“There have been some people, some 
contractors, who imagined that if they 
didn’t know a particular game they 
could build up the competence to do it 
in a fairly short time, and I think fre 
reg. people of that kind have found 
there was more in the game than they 
realized. We are industrially organized, 
different industries have different special 
competencies and I think we in the 
military ought to try to pull into these 
projects the best special competencies 
that are needed to do the job.” 

A suggestion that the Army’s Nike 
made fast progress because an electron- 
ics manufacturer (Western Electric) 
had the prime contract, while an aircraft 
company (Douglas) assembled the mis- 
sile as a subcontractor, was not con- 
firmed. However, indications are that 
the key importance of guidance com- 


AVIATION WEEK, January 31, 1955 


i. See a ss 
HIGHER MISSILE OUTPUT is in the cards following success of initial units such as Nike. 


ponents will give the electronics indu 
try a bigger role in future weapon con 
tracts. 

Supporting this thesis is the known 
example of another missile project in 
which production was delayed for a 
year and a half because the item off the 
assembly line did not perform in the 
pattern established by the custom-made 
prototype. The prime contractor in this 
case was an aircraft firm. 
> Military Economy—It also is clear that 
increasing amounts of money for mis 
sile production orders in the next few 
years will be made available through 
curtailment of purchases in other fields 
-notably aircraft. 

“We have to look at 
in terms of the overall military 
omy,” a Pentagon spokesman said, “and 
we have to be able to get our missiles 
out of our total allowable resources 
or our airplanes, if we want airplanes 
instead of missiles. 

“We don’t consider that guided mis 
siles are a new starter in this business, 


production) 
econ 


o vou add the expense of guided 
missiles to everything else. 

We consider that guided missiles 
are just part of our arsenal that we 
will add to the arsenal as they become 
economical in relation to other things,” 
the Defense spokesman said 

This essentially conservative ap- 
proach to the missile problem—and 
there are service demands that a “crash 
program” be instituted to meet the 
Russian challenge—evidently will be fol- 
lowed by the Defense Department right 
from the beginning, with research and 
development. 

In the R&D field, the spokesman 
said, Defense is “trying to maintain 
about an even keel so there isn’t any 
grand buildup.” 
> Best Future Weapon—Here the view- 
point has particular bearing on Amer- 
ica’s need for an intercontinental bal- 
listics missile (IBM) that may be the 
best practical future weapon for atomic 
1etaliation in case of attack. Both guid- 
ance and propulsion problems must be 
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Mach 20 speeds are the next step in a 
planned program of hypersonic testing at 
James Forrestal Research Center at 
the Gas Dynamics Laboratory of the 
Princeton University. 

First details on the center’s hyper- 
sonic research program were reported re- 
cently by Prof. Daniel C. Sayre, director 
of the center, who said the results now 
obtained at steady Mach 15 speeds cul- 
minate eight years of pioneering work by 
Prof. Seymour Bogdonoff, of the Prince- 
ton Department of Aeronautical Engi- 
neering, and his associates. 

Key to attaining such speeds is the 
use of helium as the working fluid in 
the windtunnel., 

Bogdonoff said the research center 
hopes to establish a series of guideposts 
for the study of fundamentals in a little- 
known region. 





Hypersonic Tests Near Mach 20 


“  . . Existing theories enable us to 
predict only general trends at hypersonic 
speeds, for they deviate quite strongly 
from factual values obtained in the lab- 
oratory. .. . 

“Our first results, for instance, point 
to the necessity of modifying the hyper- 
sonic theories concerned with such phe- 
nomena as boundary. layers and heat 
transfer.” 

The tunnel developed by Bogdonoft’s 
group uses a vacuum ejector system 
downstream of the test section. Dis- 
charge is to atmosphere. It is one of six 
tunnels at Princeton that together can 
simulate the range of altitudes from sea 
level to 150,000 ft. and speeds from 
about 700 mph. to 17,000 mph. The 
center believes this is the widest range 
of test conditions available anywhere in 
the world. 








solved before an IBM can be put in 
action. 

Closemouthed on the timetable, De- 
fense spokesmen said the new 5,000- 
mi. IBM test range running from Flor- 
ida to the Ascension Islands is not ready 
and they do not know when it will be. 
Reasons: 

e They have not yet obtained 
right to use al] the real estate. 

e The course is far from being instru- 
mented fully for test firing, and it will 
not be equipped “until we need it.” 

e There will be no IBM ordered into 
production until Defense is certain the 
missile will do a better and more eco- 
nomical job than is possible with a 
piloted airplane. 

e There will be no IBM fired at all 
until “they are accurate enough to de- 
liver the payload with a fair probability 
into the target area.” 

P Accuracy Problem—IBM guidance 
problem comes essentially from the fact 
that once the missile has burned up its 
fuel or left the atmosphere, there is no 
way to control it. The ballistic missile 
must be on the right course before this 
happens. 

After control is gone, the IBM will 
travel over a natural parabolic path 
similar to that of a shell fired from a 
gun. The speed must be high: Mach 
12 or 13, about 9,000 mph., for a 
range of only 1,000 miles. 

Goal is to build an IBM that will 
be so accurately aimed by the time it 
enters a ballistic course that it will 
hit within 10 miles of a target 5.000 
miles awav. In some cases, the lethal 
blow of its warhead might not be an 
explosion on impact. It could be an 
atomic or nuclear blast overhead to 
cover the target area with radioactive 
fallout. 


the 


14 


Major sources of error in guiding this 
type of missile: 

e Intelligence error. It is possible that 
we do not know exactly where the tar- 
get is in the enemy’s territory. 

e Geodetic error. Maps of the enemy’s 
territory may not be properly matched 
to the geography of the launching area. 
e Gravity and air currents. Neither is 
constant at varying altitudes and over 
different parts of the earth. 

e Instrument error. Gyroscopes are es- 
sential to some longrange guidance 
systems. They are not reliable, and a 
large part of the work done on IBM so 
far has been devoted to improving their 
accuracy. 

Known IBM project is Convair’s At- 
las. Two cruise guided missiles, the 
Northrop Snark and North American’s 
Navaho, will have comparable range. 
USAF has established a special office 
on the West Coast to supervise their 
development. 
> Nike Defense—In the face of critical 
potshots at the Army’s Nike, sometimes 
accused of inability to hit a modem 
highspeed jet bomber, Defense Depart- 
ment said the missile can reach any- 
thing “of the altitude and speed and of 
the maneuvering qualities that we have 
any reason to expect to encounter.” 

Present high dependence on Nike for 
protection against enemy bombers re- 
sults from the fact that, so far as is 
known, an enemy aircraft would have to 
get within range of the surface-to-air 
missile before it could launch an attack 
on a protected target. 

The reason: There is no known 
air-to-surface guided missile that could 
be launched from outside the defense 
perimeter and hit the target. Penta- 
gon hopes it will be a long time before 
such a weapon is perfected. 


“We are glad that it is a kind of 
tough problem,” said one expert, “and 
we will be trying to extend the range 
of our own defensive weapons—hoping 
to get there before they do.” 
> Missile Facts—Other guided missile 
facts currently emphasized at the Pen- 
tagon: 

e Experts are needed to service missiles, 
but the armed forces can train the aver- 
age GI to operate them. One objective 
in development work is to keep the 
weapon’s demand for high skill down as 
far as possible, but this objective is “not 
always achieved.” 

Propulsion advances are needed in the 
area of reduced engine weight, better 
specific fuel consumption, better reli- 
ability. 

e Nuclear power could be used for mis- 
siles, but cost of the engine would be 
high for a weapon making a oneway 
trip. 

© The Navy's Sparrow, air-to-air guided 
missile, will be used by both Navv and 
Marine air arms. The Terrier. surface 
to-air weapon designed for launching 
from a ship, is being adapted to Marine 
tactical use. launched from land. 

e The Air Force Bomoarc, surface-to-air 
missile, was announced prematurely, in 
the oninion of the Defense Department, 
considering “the stage of develonment 
where Bomarc now is.”” USAF’s Falcon, 
air-to-air weapon, 1s approaching opera- 
tional use and will be standard equip 
ment before the Bomarc missile is intro- 
duced. 


Industry Maps Plans 
For AF Simulators 


designed to 
prove the programming, development 


Recommendations im- 
and modification of electronic flight 
simulators have been drafted by in- 
dustry representatives and submitted 
to the Air Force for approval 

Ideas aimed primarily at better in- 
tegration of flight simulators with indi- 
vidual weapon systems grew out of a 
two-day meeting at the Pentagon, where 
130 manufacturing representatives from 
the aircraft industry and trainer makers 
conferred with USAF experts on cur- 
rent problems (Aviation Week Jan. 
24, p. 15). 
> Earlier Deliveries—Major topic at 
the meeting was the need for earlier 
delivery of  simulators—“the _ right 
trainer in the right place at the right 
time”—to improve USAF training. 

Procurement of the simulator well in 
advance of the weapon system was dis- 
cussed as a possible way to speed de- 
velopment, particularly by making it 
possible to study cockpit configuration 
and pilot reaction before the aircraft 
itself is in production. 
> Design Flexibility—Presentations were 
made by the Air Materiel] Command on 
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modifications and by Aircraft Industries 
Assn. on the need for design flexiblity 
and close liaison between the aircraft 
and simulator manufacturers. 


National Security Industrial Assn., 


through its flight simulator committee, 
offered data on timing, procurement, 
target dates and the general state of th« 
art. 

Military speakers at the meeting in 


cluded Maj. Gen. N. B. Harbold, di 
rector of USAF personnel procurement 
ind training in the Office of the Deputy 
Chief of Staff for Personnel, and Brig 
Gen. B. S. Kelsey, acting director of 
research and development in the Office 
of the Deputy Chief of Staff for De 
velopment. Col. A. J. Perna, chief of 
USAF’s Special Training Devices Di 


vision, was chairman 


Far East Airpower Showdown Near 


Planes of 7th Fleet, equipped with tactical A-bombs. 


will back up ‘fight-if-we-must’ doctrine off Formosa. 


U.S. airpower assumed new import- 
ance in the Far East last week as Presi- 
dent Eisenhower laid down his fight- 
if-we-must doctrine in the face of Red 
China’s threat to invade the Nationalist 
bastion of Formosa. 

The President by implication warned 
the Chinese Communists that they will 
have to attack the U.S. 7th Fleet if 
they attack Formosa, and the fleet will 
respond by sending its airpower to at- 
tack Chinese targets. The 7th Fleet is 
equipped with tactical atomic bombs 
and will use these on worthwhile mili- 
tary targets. 
> Tidying-up Operation—Sources close 
tothe White House called the policy 
a tidying-up operation. Included ar 
steps to withdraw Chiang Kai-shek’s 
Nationalist forces to Formosa and the 
Pescadores, not only from the Tachens 
but iater from the other coastal islands 
—including Quemoy and Matsu, located 
just off the China mainland. 

Eventually, it is hoped, all fighting in 
the area will end. 

The Fresident and Secretary of State 
John Foster Dulles, who took the lead 
in drafting this plan, base their policy 
on the conviction that the U.S. 
finitely stronger today than ever before, 
especially in terms of airpower. This 
strength, they believe, enables the U.S 
to force the issue and bring the For 
mosa question to an end once and for 
all. 
> Support from Conquest—Almost as 
the President acted, three carriers—the 
Kearsarge, Essex and Yorktown—were 
dispatched from Manila to reinforce 
Vice Adm. Alfred M. Pride’s 7th Fleet 
in the Formosa area. They joined the 
carrier Wasp, already on duty. Th 
Midway also was ordered to the scene, 
presumably to relieve the Wasp. The 
carrier Princeton is attached to the 7th 
Fleet but is located outside the Formosa 
area. 

All of the aircraft carriers are 
equipped with straightwing Grumman 
F9F-5 and McDonnell F2H jet fighters 
and piston-engine Douglas AD-6 attack 
bombers. 

In addition 


IS if 


to the carriers, Adm. 
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Pride was reported to have three cruisers 
and 40 destroyers in his fleet. One of 
these is his flagship, the cruiser U.S.S. 
Helena. 

> Backing by Congress—Congressional 
support for the President was prompt 
and virtually unanimous. 

Within hours after the request was 
made, the House Foreign Affairs Com- 
mittee unanimously approved a 
lution authorizing the President to 
employ military forces to secure and 
protect the Formosa area. 

Shortly thereafter the House itself 
demonstrated its approval of the action 

in overwhelming 409-3 vote. 

[here was some politicking 


reso 


Demo 


crats maintained that, as in the case of 


Korea, the P 


ict without 
Republicans 


thier hand, applauded President 


resident could 


r} ition 
sid li 


Eisenhower for bringing Ci 
the picture 
> FEAF Alert—The Far I 
commanded from ‘Toky 
E.. Partridge, is certain to s¢ 
hooting starts 

The Far East Air Forces 
sists of 14 wings: 
e Two light 
Japan 


e Four 


> action 1 


FEAI 


COoTi- 


bomber (B-26) wings in 
fighter-bomber (I-84, F-86F 
wings. ‘I'wo are in Japan, one each in 
Korea and the Philippines 

e Thre« fighter-interceptor 
F-86D, F-86] I'wo ar 
ne m Okimawa 


wings 


in Japan and 


e One tactical reconnaissance wing in 
Japan. It is equipped with F-84s, 
F-80s, F-8S6s and B-26s 
e Three troop carrier wings, plus one 
extra group, also in Japan. Equipment 
consists of C-46, C-119 and C-124 
transports. 
@QOne Strategic Ai 
tion wing of B-36 
in Guam 
Subservient to. FEAF are the 13th 
AF in the Philippines, the 7th AF and 
Pacific Air Force in Hawaii. The latter, 
1 new organization activated last sum 
mer under the command of Maj. Gen 
Sory Smith, has no operational aircraft 
assigned to it 


Command rota 
bombers. is on dutt 


Britain Acts to Speed 
Aircraft Production 


A special British ministry, organized 
to give continuity to the prolonged 
process of development and production 
of aircraft, is being considered by Prime 
Minister Churchill. 

Churchill’s views became known in 
the course of a House of Commons dis- 
cussion on aircraft production. 
> ‘Appalling Delay’—Laborite Wood- 
row Wyatt proposed that the system 
now governing production should be 
overhauled completely in view of 
the “appalling delay” in deliveries. 
Churchill replied that the increased 
complexity of modern aircraft, coupled 
with the rapidity of new developments, 
was such that the process of construc- 
tion exceeded the “life” of an in- 
dividual Minister of Supply as much as 
three times 

“It certainly raises in my mind,” 
Churchill said, “the broad general ques- 
tion of whether a special ministry 
should not be recreated to deal with the 
prolonged process of production.” 

Churchill rejected a Labor suggestion 
for a committee of inquiry to investi- 
gate production difficulties. 
> Pre-production Plan—The Prime Min- 
ister said he thought production delays 
because of accidents, too few prototypes 
ind unfortunate events would not result 
in a disadvantage to Britain. He be- 

ved they would be settled “before 
the period of comparative safety, in 
which we are living, has elapsed.” 

lendency at the present time is to 
wait for the long-sought results before 
making any drastic changes. Produc- 
tion appears to be improving with three 
squadrons now equipped with Hawker 
Hunters. Delivery of Vickers Arm- 
strongs Valiants has started, with 
schedules calling for two a 

The first production Avco 

will be rolled out in a few 


present 
month 
Vulcan 
weeks 

In addition, Britain also has adopted 

version of the USAF Cook-Craigie 
plan, designed to close the gap between 
prototvpe and full-scale production. 
The Ministry of Supply is using this 
plan in the English Electric P.1 project. 
\ pre-production order for 21 aircraft 
has been placed 


Temporary Rents Set 
On Government Tools 


Interim regulations rental 
harges for government-owned machine 
defense contractors have 
been issued by the Pentagon 

lhe instructions will be enforced, ac- 
cording to T. P. Pike, Assistant Secre- 
tary of Defense for Supply and Logis- 
tics, until a permanent policy is issued 


setting 


tools used by 





as part of the Armed Services Procure- 
ment Regulation. 

Cost of using government tools will 
be based on their original value. If new 
since 1950, the rental is 2% per month; 
14% if they were purchased between 
1942 and 1949, and 1% if they were 
bought before 1942, 


The directive provides for exceptions 
to the rental rule when the equipment 
is located in a government-owned plant 
or if the armed forces want to locate 
the tools to conform with mobilization 
plans. In these cases, the charge for use 
of government tools may be negotiated 
separately. 


Assistant USAF Secretary Warns .. . 





U.S. Needs Long-Pull Mobilization 


Lewis tells [AS that the country is weakened by poor 


weapons produced under haphazard crash programs. 


A plague of “too much too soon” 
faces U. S. military services unless the 
nation’s technical decisions are guided 
by careful planning and co-ordination 
to avoid premature commitments, 
Roger Lewis, Assistant Secretary of the 
Air Force for Materiel, believes. 

Lewis told the Honors Night Dinner 
of the Institute of the Aeronautical Sci- 
ences last week in New York that in 
“. . the age of peril, it is clear that we 
must avoid any haphazard crash pro 
gram. 

He made a strong case for the “‘long- 
pull” theory of mobilization. His rea- 
soning: 

@ Nuclear weapons and longrange ait 
craft on both sides mean we must main- 
tain a high level of readiness rather than 
a series of peaks. 

e Today’s complicated weapons are 
taking increasing lengths of time in re- 
search and development. 

> Basic Faults—Lewis said that in past 
programs, the U. S. occasionally has suf- 
fered from three basic faults: 

¢ Poor conception. We have 
bought interesting weaponry which 
either did not fill a clear military need 
or was inadequately thought out tech- 
nically. In such cases, no amount of 


improvising or patchwork succeeded in 
putting it right. 

“Such programs were wasteful, but 

what was more scrious was the fact that 
completion of a poor weapon weakened 
us. If it could be used, although poorly, 
it was but a substitute for something 
that should have been provided. If it 
did not work, it, of course, created a 
deficiency—a hole in the general weap- 
ons inventory.” 
e Lack of resolution in canceling out- 
moded projects. “It is the nature of 
our business that we should try things 
which may not work, or try more than 
one way of accomplishing the same end, 
or occasionally gambling on a major 
technical advance. 

“This is necessary and good and 
should be continued vigorously. But if 
we are to make the most of this ex- 
ploratory approach, it is mandatory that 
we be firm, ruthless and quick to halt 
projects which do not confirm their 
earlier promise . . . the insidious part 
of staying with a bad idea is that it 
prevents you from moving ahead with 
a good one.” 

e Weapons planning and _ control. 
“Many a fine weapon which has been 
produced at great cost has worked out 


French Producing Jet Copters 


Two-place Sncaso S.O. 1221 Djinn trio 
marks beginning of production of pressure- 
jet-powered helicopters by the French com- 
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pany. Powerplant is a Turbomeca Palouste 
gas generator of about 240 hp. All three 
helicopters have wheel-skid landing gear. 


well but still did not add one ounce to 
the airpower for which it was bought. 
Because of some deficiency, it could not 
be put into the inventory as planned. 
\ late air weapon .. . is often like a 
ticket to yesterday’s ball game.” 

> ‘Healthy’ Programs—Lewis confirmed 
the end of the “feast or famine” days. 
“. . . We have done away with a ‘par- 
ticular crisis’ target date. We are now 
able to consolidate our development 
programs into a more healthy state, re- 
casting them in terms of realities. The 
job will be done better, and the cost 
will be less. We now realize that the 
size and impetus of research and de- 
velopment programs cannot be adjusted 
up or down according to the particular 
fortunes of a given vear, or in accord- 
ance with what an enemy may or may 
not be doing. 

“ . . Our approach to superior weap- 
ons must be positive—based on the best 
that we can do to wring from our tech- 
nological society the best that is in it. 
There are no monopolies in science. No 
counter puncher is ever a champion.” 

He described the establishment of 
USAF’s Air Research and Development 
and Air Materiel Commands as its 
solution to living with the conflict that 
crops up among the military, science 
and industry. 

“The establishment of a_ separate 
command,” he said, “and the appoint- 
ment of a deputy chief of staff for de- 
velopment reflect the importance at- 
tached to scientific research and 
development activity in air weapons and 
techniques. 

“The reduction of this command 
structure to practice has not been with- 
out difficulty—as might be expected 
from changes of this magnitude in an 
organization the size of the Air Force. 
But it is our way—the way we see by 
which we can get the best of two 
worlds.” 

Lewis said the present organization 
is working well. 

“Conflict is inherent in the interests 
of the scientist, the militarist and the 
industrialist,” he said. “There is 
strength in the conflict if it is used. 
But it requires understanding, com- 
munication and mutual respect among 
the partners if it is to contribute to 
our common goal. It is a marriage of 
equals. It is an adult relationship.” 


5th Amendment Pilots 
To Get Court Ruling 


Civil Aeronautics Administration is 
asking the courts to determine how far 
privileges guaranteed by the Fifth 
Amendment extend in cases and actions 
taken by a federal agency such as CAA. 

A petition has been filed by CAA in 
the U.S. Court of Appeals for the Dis- 
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trict of Columbia Circuit, asking the 
court to review a decision of Civil 
Aeronautics Board that barred CAA 
from taking action against two United 
Air Lines pilots. 

> Self-Incrimination—The CAA action 
stems from the results of a mid-air col 
lision between American Airlines and 
United Air Lines Convairs over Mich 
igan City, Ind., Aug. 26, 1953. Despite 
serious damage, both planes landed 
safely and no lives were lost. 

When CAB called the pilots to tes 
tify in the accident investigation, UAI 
pilot Lewis H. Brubaker and co-pilot 
Charles FE. Olsen claimed the privileges 
against self-incrimination. They were 
ordered to testify, and both complied 

Last February, CAA filed complaints 
against Brubaker and Olsen based on 
testimony given in the investigation. 
CAA wanted their pilot certificates sus 
pended on grounds that they failed to 
exercise sufficient vigilance and had 
flown the United Convair in a careless 
manner. 
> No Prosecution—Brubaker and Olsen 
mswered they were granted immunity 
to “penalty or forfeiture” under Section 
1004(i) of the Civil Aeronautics Act, 
which sets the rules on self-incrimina 
tion in the taking of evidence. 

This section says in substance that no 
one shall be excused from testifying be- 
fore the Board in any proceeding grow 
ing out of alleged violation of the Act 
on the grounds of self-incrimination. 
But it also says no witnesses shall be 
“prosecuted or subjected to any penalty 
or forfeiture” on the basis of testimon\ 
he has been compelled to give, except 
in perjury. 

In practice, this amounts to trading 
immunity for information on the theory 
that it is in the public interest to obtain 
the m@st complete reports available. 
> Matter of Interpretation—CAB inves 
tigators found that both crews were 
guilty of a lack of alertness but placed 
the primary blame on the UAL pilots 

Last August, the Board issued a de 
cision dismissing the CAA complaint 
It said CAA was seeking a disciplinary 
suspension and that the immunits 
granted covered such action. 

CAA said the court should decide 
who has made the most nearly correct 
interpretation of the law. 
> Not Punitive—In dismissing the com 
plaints, the Board held that Section 
1004(e) “. . . . does not bar suspensions 
of an airman certificate . . . where sus 
pension is necessary to protect the pub 
lic from an unqualified pilot, but that 
it does bar suspensions imposed pri 
marily because of violations of the Civil 
Air Regulations where the pilot is other 
wise qualified.” 

CAB said in its decision that the 
CAA could file new complaints if it 
wanted to make a case proving the 
pilots were unqualified to fly. 


AVIATION WEEK, January 31, 1955 


> Issues, Laws—In its brief to the court, 
CAA takes issue with the Board’s stand. 
It savs the CAB erred 

@ In holding that suspensions “imposed 
to prevent and deter safety violations’ 
of the CAR are punitive and are a type 
of penalty covered by the immunity 
eranted under Section 1004. 

eIn holding that pilots compelled to 
testify on 
munity, 


in accident are granted im 
ifter they claim self-incrimina 
tion privileges, from suspension based 
on conduct about which they testify. 


e In dismissing the complaints against 


pilot Brubaker and his co-pilot Olsen. 
eln holding that Section 1004 im- 
munity extends to suspensions of cer- 
tificates imposed to prevent and deter 
afety violation 

Ihe issues and laws in the case are 
not clear on either side and make ripe 
material for judicial interpretation. The 
core of the controversy lies in the ques 
tion of the the statute and 
whether this type of penalty is covered. 
The constitutional guarantee on self 
incrimination applies only to criminal 
action. 


SCOPC ot 


Reds Add New Fighter to Arsenal 


Russia learned in the Korean theater. 
In addition to its jagged wing shape, 
resco has a tail configuration clearly 
based on that of the MiG 15 but modi- 
fied for additional strength, structural 
stiffness and improved control. 


Fresco, a new Russian fighter with a 
familiar resemblance to the MiG 15, is 
the latest officially announced addition 
to the Red fighter arsenal. 

Major difference is in the new fight 
ers unusual wing planform, showing 
several aerodynamic tricks for increas 
ng its critical Mach number and its 
ibility to maneuver at altitude. 

In many ways, Fresco compares to 
the Falcon, the original MiG 15, as 
North American Aviation’s F-86H Sabre 
compares to the earlier F-86s that fought 
in Korea. 
neered hastily from the specific lesson 


Fresco may have been engi 





FRESCO silhouette shows changes from . . . 


Provisional silhouette and photo- 
graphs of recognition models of Fresco 
and Falcon appeared in Naval Aviation 
News (official publication of the Chief 
of Naval Operations, Bureau of Aero- 
nautics). The same magazine earlier 
published first drawing and code names 
of Russian bombers (AviATION WEEK 
Oct. 4. 1954. p 15 





FALCON, standard MiG jet fighter. 


‘ 





Research Goals 


® NACA aims for nuclear 
engine, better turbojets. 


® Group says Russian air 
progress challenges U.S. 


Improvement of turbojet engines and 
development of nuclear powerplants 
are prime goals of aeronautical research 
in the immediate future, National Ad- 
visory Committee for Aeronautics said 
in its annual report last week. 

Citing Russia’s open display of jet 

bombers in 1954, the report said Soviet 
air progress is “challenging,” adding 
that “how close the race has become, 
we cannot know with certainty.” Power- 
plant problems are: 
e Turbojet progress has been ‘‘spec- 
tacular” in the past few years with a 
six-fold increase in the thrust of pro- 
duction engines; but “‘large gains must 
yet be made to enable the deep penetra- 
tion into the supersonic range by tacti- 
cal aircraft required for military pur- 
poses. 

“What are needed, of course, are en- 

gines to propel fighters at two or even 
three times the speed of sound and to 
power bombers at supersonic speed 
throughout their longrange missions.” 
e U.S. security demands that research 
and development on nuclear power for 
aircraft “be carried forward with un- 
ceasing effort.” This is necessary “if 
supersonic aircraft are to possess the 
ultimate in longrange capabilities.” 

Perfection of the nuclear aircraft en- 
gine will permit supersonic flight to any 
point on the earth and return. 

e For missiles, the range of rocket en- 
gines can be extended only through 
more research on fuels. Combinations 
are needed that will more than double 
the impulse available to the Germans 
for the V-2. 

> Aerodynamic Problems—NACA’s an- 
ual report also said tomorrow’s air- 
planes demand more basic information 
on “the matter of form or shape of the 
entire structure, the wings, the engine 
pod, the fuselage.” 

These problems become “‘increas- 
ingly critical” as speeds increase and 
“new structures, new methods of fabri- 
cation” are becoming more urgent. 

In the past decade, substantial prog- 

ress has been made on these problems 
in the transonic area, but further re- 
search is needed as speeds increase. 
P Research Insurance—Recognition of 
these problems was clear in NACA’s 
1956 budget request of $76.5 million, 
which included money for new facil- 
ities to carry out the program (AvIATION 
Weex Jan. 24, p. 15). 


In a letter of submittal accompany- 
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ing the annual report to President 
Eisenhower, NACA chairman Jerome 
C. Hunsaker said the fiscal 1955 ap- 
propriation of $52 million was forcing 
deferment of essential research. Re- 
search, he told the President, “is the 
best insurance that there will be value 
received from the country’s whole air- 
craft program.” 

To Congress, Hunsaker addressed his 
varning about Russian progress. The 
race to acquire scientific knowledge, the 
chairman said, “starts in the research 
laboratories.” 

He added: “Despite evidence of sub- 
stantial acceleration of technology in 
Russia, we believe we still have a quali- 
tative lead. Maintaining that lead de 
mands more vigorous attacks upon the 
research problems before us. Contin- 
ued effective teamwork by the military 
services and the aircraft industry can 
insure early exploitation of research re 
sults in practical applications leading to 
improved aircraft and missiles.” 


Canada May Buy Gnat 
For Navy Carriers 
(McGraw-Hill World News) 


London—Canada is evaluating Fol- 
land Aircraft’s lightweight Gnat as an 
aircraft carrier interceptor, possibly as a 
replacement for McDonnell IF2H-3 
Banshees now going into service. 

Folland already has done an opera- 
tional and design study of the Gnat 
for Canadian Navy use, and Cmdr. H. J. 
Hunter of RCN has been in England to 
fly the light fighter. 
> Carrier-Based Changes—Modifications 
for carrier operation would include a 
leavier undercarriage and an arrester 
hook. Wings would not have to fold, 
since the Gnat has a wingspan of less 
than 21 ft. 

Carrier arresting wires would have to 
be softened to take the Gnat, but this 
is viewed as no real problem. 

Indian air force representatives also 
are interested in the Gnat and have 
been here to fly it. 

There is interest on the Continent, 
but it is dormant pending a decision by 
the North Atlantic Treaty Organiza- 
tion in its light fighter program. 
> Gnat Boxscore—Record of Gnat pro- 
duction to date: One Midge (prototype 
of the Gnat) structure built for testing; 
one made for reserve; one flown at Farn- 
borough; one Gnat structure for testing 
completed; two flying versions under 
construction, with the first scheduled 
to appear before Britain’s 1955 Flying 
Display at Farnborough next fall. Su- 
personic versions (Mark 2 and 3) are 
scheduled for completion in 1958 and 
1959 respectively. 

The Gnat’s powerplant, the Bristol 
Orpheus, already is hitting the plane’s 


thrust requirements three months 
ahead of schedule. 

The British Ministry of Supply has 
viewed the Gnat, possibly as the result 
of pressure from Parliament and the 
Royal Air Force. There is talk that MOS 


may order a dozen or so. 


Highspeed Conference 
Dedicates Mach 15 Lab 


An aerodynamic laboratory, with a 
windtunnel designed for Mach 15 
speeds, was dedicated at a three-day 
conference on highspeed aeronautics 
Jan. 20-22 in New York. 

Attended by leading acrodynamicists 
and structures specialists of the free 
world, the conference was a feature of 
the Polytechnic Institute of Brooklyn's 
centennial year. 

The hypersonic windtunnel at the 
institute’s new Freeport, N. Y. lab is 
not completed, but two small units 
have been in operation at the new fa- 
cility. 

The list of speakers and specialists at 
the conference read like a who’s who of 
aeronautical science. Senior scientist 
present was Dr. Walter F. Durand, re- 
garded as the dean of aerodynamics. 

Dr. Theodore Von Karman, chair- 
man of USAF’s Scientific Advisory 
Board and of AGARD gave the kevnote 
address on “Solved and Unsolved 
Problems in Highspeed Aerodynamics.” 

A series of presentations of scientific 
research were given by the men who 
contributed in a large measure to the 
growth of aerodynamics: Dr. H. L. 
Drvden, director of research for the 
National Advisory Committee for Aero- 
nautics; Prof. M. J. Lighthill, known 
internationally for mathematical treat 
ments of flow problems; Adolf Buse- 
mann, German-born scientist now with 
NACA, whose basic theories of wing 
design for supersonic speeds have given 
his name to a series of planforms; Prof. 
H. Schlichting of Braunschweig, Ger 
many, known for basic contributions to 
boundary-laver theor\ 


Chance Vought Gets 
$3.5-Million Contract 


Chance Vought Aircraft, Inc., Dal- 
las, has been awarded a $3.5-million re- 
search and development contract by 
the Navy. 

Other recent Navy contracts include: 


Allision Division of General Motors Corp., 
Indianapolis, acceptance testing of gear box 
assemblies, $197,000. 

Sanders Associates, Nashua, N. H., re- 
search and development, $185,900. 

W. L. Maxon Corp., New York, research 
and development, $158,000 

Grumman Alircraft Engineering Corp., 
Bethpage, N. Y., research and development, 
$115,000; part kits for F9F-6 and -7 air- 
craft, $3,847,020. 

Bowen & Co., Inc., 
chro signal amplifiers, 


Rockville, 
$125,856. 


Md., syn- 
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THE NAVY GETS A “FLYING LST” 


NOw THE NAVY can “put it there”’ on distant 
beaches in hours instead of weeks. With Convair’s 
R3Y, planning charts spring to life overnight 
The R3Y Tradewind has globe-roaming range, 
turboprop speed, and boxcar capacity — and the 
seven seas are its landing fields. World’s first 
water-based transport with land-based perform- 
ance — the R3Y is another dramatic result of 
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Third Report from Formosa: 





Taipei Bids for More Air Traffic 


Nationalist China expects to become major airline link 


to Far East when new airport facilities are completed. 


By Dan Kurzman 
(McGraw-Hill World News) 


Taipei—Within the next year, For- 
mosa will become one of the most im- 
portant international airline links in 
the Far East. These expansion projects 
now are under way: 
© New airport facilities at Taipei, in- 
cluding a longer runway capable of 
handling large modern transports, 

e Airways system of a very high fre- 
quency omni-direction radio range 
(VOR). 

e Training center, financed by the 
U. S. Foreign Operations Administra- 
tion, to instruct Chinese specialists in 
air traffic control and aeronautical tele- 
communications. 

These projects, when they are com- 
pleted in early 1956, are expected to 
result in an increase of 25% in passen- 
ger and cargo traffic to Formosa, which 
will become a stopover for several air- 
lines that now bypass the island. At 
present, about 3,500 passengers and 
300 tons of goods are unloaded 
monthly. 

The modernization program is being 
sponsored by the Chinese Civil Aero- 
nautics Administration and directed in 
large part by a team of five American 
CAA technicians under FOA’s Mutual 
Security Mission to China. 

Expenditures will total about $83,000 
in direct FOA aid and $128,500 in 
local FOA counterpart funds. 
> 7,500 Ft. Runway—The new Taipei 
airport runway will measure 7,500 feet, 
long enough to accommodate planes 
up to the size of a Boeing Stratocruiser. 
The present 5,600-foot runway permits 
only DC-4s and smaller aircraft. 

The airport will be fitted with a 
modern high intensity night-lighting ap- 
proach system conforming to interna- 
tional standards and an _ up-to-date 
all-weather ILS instrument landing 
system. 

A new control tower also is to be 
built. 
> Navaid System—Of parallel import- 
ance will be the VOR air navigation 
aid system. 

One station is under construction on 
the 3,700-foot peak of Ta Tum Shan 
mountain in northern Formosa and 
will be completed in March. Two 
others soon will be installed at Hen 
Ch’un in central Formosa and at Tai- 
nan at the southern tip of the island. 
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his system will permit pilots, now 
guided by head set radio signals, to use 
instrument panel indicator needles to 
keep them on the proper course. 

These VOR stations will constitute 
significant links in a new VHF airway 
chain extending through the Philip- 
pines, Okinawa and Japan. 
> Trafic Control School—To provide 
technicians to operate these various 
new installations, the FOA-supported 
American team, headed by Frederic 
H. Stephens, has set up an Aeronauti- 
cal Training Center for air traffic con- 
trol and communications. 

Patterned after the U. S. training 
center in Oklahoma City, this school 
is using modern simulated equipment 
approved by the International Civil 
Aviation Organization. 

Fifteen air traffic controllers and 18 
communicators are attending the first 
course, which started in September and 
is being extended from the normal 13 
weeks to 17. 

According to their American instruc- 
tors, these first experimental students 
(including a few air force technicians) 
who had already had some knowledge 
in these specialized fields, are making 
progress comparable to that of students 
at the Oklahoma City center. It is 
estimated that in about six months, 
some of the trainees will take over 
classes from the Americans. 

Eventually, students from other Far 
Eastern countries will be sent to this 
school, rather than Oklahoma City, 
for training. 
> Future Traffic—When Formosa’s ex- 
panding civil aviation facilities are 
completed and the men to run them 
are trained, at least three international 


aitlines—in addition to the four now 
routed through Formosa—are expected 
to operate on this island. Pan-American 
World Airways has indicated it would 
like its Hong Kong-Tokyo flight to stop 
here. Canadian Pacific Airlines has 
shown similar interest. 

The infant Japan Air Lines probably 
will inaugurate a flight to the island 
once am air transportation agreement 
between Japan and Formosa, now pend- 
ing, is signed. 
> Triangle Route—At present, only one 
trans-Pacific U. S. aircarrier, Northwest 
Orient Airlines, operates into Formosa. 
And even this company officially flies 
only the Taipei-Tokyo (via Okinawa) 
segment of the Hong Kong-Taipei- 
Tokyo triangle. It has been denied a 
franchise to operate from the British 
colony to Formosa—the result, the 
NWA complains, of pressure exerted 
on Hong Kong’s government by the 
two major airlines making the direct 
Hong Kong-Tokyo flight, PAA and the 
British Overseas Airways Corp. 

But Northwest has had an arrange- 
ment since 1950 with the paper-existent 
Hong Kong Airways, owned by the 
Jardine Matheson Co., whereby the 
latter charters NWA aircraft for the 
Taipei flight. 
> Increased NWA _ Profits—Northwest 
planes make six stops a week in the 
Formosan capital. This may increase 
when the new airport facilities are 
ready. 

Until recently, the airline’s Formosan 
flights were operating at a heavy loss. 
But business has improved consider- 
ably over the last year and the company 
is looking forward to a profitable 1955. 

It has benefited from an increased 
Nationalist Chinese program for send- 
ing students to the United States and 
from increases in American military 
personnel on the island. It expects to 
profit also from an imminent influx of 
Formosan immigrants into the United 
States under Washington's new refugee 
program. 

But Northwest, as well as the other 
international airlines stopping in For- 





New flight view of sweptwing Douglas RB- 
66 light bomber reveals its airbrakes ex- 
tended just behind the USAF insignia on 


Douglas RB-66 Shows Fuselage Airbrakes 





aft fuselage. Powerplants are two Allison 
J71-A-9 turbojets. Plane also is in produc- 
tion for Navy as the A3D Skywarrior. 


21 








> Automatic Measurement 


of Direct Current Voltages from 


00.001 to 999.99 volts 
> Accuracy within 0.01% 
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mosa, will continue to suffer from the 
Nationalist Chinese government’s dim 
view of tourism during the tense mili- 
tary situation in this area. 

Moreover, NWA’s position is not 
likely to be helped by the enlargement 
of airport facilities, which will bring in 
competing airlines. 
> CAT Transition—At present North- 
west’s biggest competition comes from 
the U. S. financed Civil Air ‘Tansport 
airline, operating in Southeast Asia 
since World War II under the guidance 
of Maj. Gen. Claire L. Chennault. 

CAT is in a transitional stage of its 
development. Until now, the airline 
has operated out of Taipei on a tempo- 
rary year-to-year agreement with the 
Nationalist Chinese government. The 
country’s aviation law provides that a 
company can maintain headquarters in 
Formosa on a permanent basis only if 
one of two conditions is fulfilled: it 
must either be financially controlled 
(51%) and effectively operated by 
Chinese nationals or qualify as a 
“foreign investor.” 

The Executive Yuan only recently 
approved CAT’s application for status 
as a foreign investor. But the airline 
still might have to satisfy nationalistic 
sentiment in the government. 
> Chinese Airline—To establish the air- 
line as a “Chinese company”, CAT’s 
American directors may set up a hold- 
ing company, 60% controlled by the 
Nationalists. This company would own 
only a nominal number of planes but 
would charter aircraft from the original 
CAT, which would remain in Ameri- 
can hands. 

Under present Formosan economic 
conditions, it would be all but im- 
possible for the airline to sell stock in 
the present CAT enterprise to Nation- 
alists to the extent required for its con- 
version into a Chinese company. This 
probably is why the government has 
approved, apparently on a conditional 
basis, CAT’s status as a foreign investor. 

If CAT’s plans ultimately prove un- 
acceptable to the Nationalist Chinese 
government, the company might look 
for a headquarters elsewhere in South- 
east Asia. This, however, would be the 
last resort, for close sentimental ties 
bind this airline to National China. 
> CAT Growth—CAT has expanded 
considerably in the last few years and 
now owns 34 aircraft—23 C-46’s, six 
DC-3’s, three DC-4’s and two PBY’s. 
It has about 94 flight crews, including 
25 pilot captains. 

Twelve flights a week are scheduled 
out of Taipei, bound for the Philip- 
pines, Thailand, Hong Kong, Okinawa, 
Korea and Japan. The airline also op- 
erates in three Formosan cities in addi- 
tion to Taipei. 

One important advantage CAT has 
over Northwest Airlines is the fact 
that it is not a member of the Inter- 


AVIATION WEEK, January 31, 1955 











Fuel Tank 
Explosions in 
Millionths of a Second 


The first practical combat protection for aircraft fuel tanks is 
now provided by Fireye fire and explosion detector systems*. 
Featured in LIFE as a “wet blanket for aerial blowups,” Fireye 
responds with the speed of light to explosions and fires .. . 
snuffs them out in millionths of a second, before destructive 
forces develop. 

Exhaustively tested and proved under gunfire by Republic 
Aviation Corporation, this unique equipment is presently being 
applied to various types of combat aircraft. 


Fireye advantages of interest to aircraft designers: 


SAVES WEIGHT—Fireye is by far the lightest possible complete pro- 
tection available . . . almost 200 lbs. saved on one fighter aircraft. 


SAVES SPACE—No pipes, ducts, storage bottles, generators, or other 
complicated equipment needed. 


MINIMUM MAINTENANCE—Eliminates “turn around” maintenance, 
removes corrosion and moisture problem, and is not itself a fire 
hazard. 

COMPLETE PROTECTION —Extinguishes both explosions and fires... 
Fireye is always on guard, and without extra weight penalty. 


DEPENDABLE—Operates under extreme flying conditions . . . is not 
affected by altitude or high acceleration . . . and has been thoroughly 
proved under gunfire. 


If you'd like a demonstration or to receive more information, please write. 


In the military field, 
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World’s fastest fire detectors for industry and aircraft 





Announcing A Major Contribution to Safety in Flight 














Incendiary enters fuel tank. First 
“seen” by Fireye Electronic 
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In millionths of a second the explosion is 
stripped of its destructive forces. "Fireye Fire 
Extinguisher System protects fuel tank cavities 
in a similar manner. ° 
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national Air ‘Transport Association 
(IATA) and therefore is able to offer 
first-class service, including the first- 
class baggage weight limits, to passen- 
gers at rates comparable to and some- 
times less than IATA aircoach fares. 

CAT also does considerable charter 
work for various governments and busi- 
ness organizations. Its more spectacu- 
lar recent services include the repatria- 
tion of Nationalist Chinese soldiers 
from Burma to Formosa, the use of 
CAT pilots to fly French troops and 
supplies into Dienbienphu, and trans- 
porting North Vietnamese refugees to 
South Viet-Nam. 

In addition to Northwest and CAT, 
two other international airlines stop in 
Formosa. Thai Airways makes two 
flights weekly each way out of Taipei 
and the Korean Airlines makes one 
roundtrip to Seoul every two weeks. 
> Formosan Feeder—Formosa also has 
one-native owned company—Foshing 


Airlines. It serves only Nationalist 
Chinese territory, sharing domestic 
routes with CAT. Its four planes— 


three PBY’s (one borrowed from a 
private person) and one C-46 (leased 
from the government)—makes several 
flights a week out of Taipei. About 
half are commercial and half govern- 
ment-chartered. 

The airline is directed by one of its 
four pilots, Moon Chin, a young 
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Corp. 

With four other ex-CAT employes, 
he founded Foshing Airlines in May 
1951 with a capitalization of $150,000. 
This is expected to grow to about 
$450,000 by the end of 1955, when 
the airline, now just breaking even, 
hopes to show — as the result of 
government use of its facilities. 

It is awaiting delivery from the 
United States now of a C-46, schedu- 
led to replace the one borrowed from 
the government. And it hopes to buy 
a DC-3 in the near future. 

Ihe company has applied to fly to 
Hong Kong, but has been denied the 
right by the British authorities there. 

Moon Chin hopes to expand his 
infant airline considerably in the next 
few years, but he has little hope of 
developing it into a major operation 
until and unless the Nationalist 
Chinese retake the mainland. 


Loening Urges Buildup 
Of Air Cargo Network 


Development of a vast civil air cargo 
network by this country is essential to 
both commercial and military interests, 
according to aviation pioneer Grover 
Loening. 


Each year. . 


sign in five years. 


ur manufacturin; 


NATIONAL WATER LIFT COMPANY 


Incorporate this NWL “know-how” 
you'll benefit from the wide range of experience and 
facilities NWL offers in engineering, research, and 
quantity precision manufacturing. 


> Fast, Sleek Freighters—Speaking be- 
fore the Miami Kiwanis Club, Loening 
said the general understanding of air 
cargo is far from the correct one. 


“ar 


lime 
and again one runs across businessmen 
whose: concept of an air cargo Carrier 
is a big, fat, slow  freight-carrying 
aircraft. 

“But the economics of cz tying cargo 
by air prove this to be wrong,” he said, 
holding that airfreight carriers need fast, 
sleek transport. “The economy of carry- 
ing cargo by air is not in the bulk car- 
ried in one trip but i in the total tonn< age 

carried in one year,” said Loening. “If 
you have a really fast cargo-carrying air- 
craft, the increased number of round- 
trips per year piles up the tonnage to a 
highly satisfactory economic lev el.” 

> ‘Tremendous Potential’—He pointed 
to present development in this country 
of aircraft capable of carrying 80 tens 
per tp, observing that such a freighter 
can pile up as much tonnage in a year 
as a slow freight-carrying steamship. 
“What is of the utmost significance,’ 
he added, “‘is that it can do so at con- 
siderably less cost per year. 

“When we realize that the time will 
come shortly when we will send coal 
to Italy by a fast, sleek cargo-carrying 
aircraft rather than by steamship simply 
because it is cheaper, then we realize 
what a tremendous potential future 
there is in carrying cargo by air.” 


COMPLETE OVER 5 TIMES 
AS MANY SERVO APPLICATIONS 


. NWL project teams, working with their 
customers, carry through to completion more servo and 
power boost applications than most manufacturers de- 
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@ Hydraulic & Pneumatic Actuators & Valves 
@ Electro-Servo Valves 

® Electro-Mechanical Actuators & Controls 

@ Pumping Devices & Pressure Regulators 
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Viscounts increase traffic 25% to 30%" 


Passenger appeal important factor in 
purchase of 82 Viscounts by Capital 
and Trans-Canada Air Lines 

















With a record of almost 2 vears of satisfactory noise allows passengers to sleep comfortably or 


operation and over 15,000,000 airline miles, th converse effortlessly 


turbo prop Vickers Viscounts will soon be flying PANORAMIC VIEWING...The largest windows 
Unite d States and Canadian r utes tor ¢ apital in al mmercial aircraft add passe nger comfort 
Airlines and Trans-Canada Air Lines and pleasure 

The world’s first prope ller-turbine airliner. the Behind the Viscount stand the great name 


4-engine Vickers Viscount. owes its popularity and service organization of the Vickers Group 


with passengers to definite advantage s that all ex internationally famous as vem ral ¢ ngineers and 
perienced air travelers can see, feel and enjoy! as makers of ships, industrial machinery, heavy 
tractors and precision ¢ quipment 
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FASTER FLIGHT TIMES [The Viscount has 


The entire Air France network in Europe is now be- 


trimmed schedules for major airlines by as mucl 
: * a — ‘ a ing flown by Vickers Viscounts. Air France reports 
305 ; 
sated 30%, I rperience ha hown that u he n Viscounts are in 
GREATER RELAXATION ALOFT The Vis troduced. traffic almost automatically increases by 25° 
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count’s remarkable freedom from vibration and 
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“AUTOMATIC 
FLIGHT 


SELECTED FOR 


Capital Afirlines' 


NEW 






“CQ WIFT, smooth, silent, sure’—these are the bywords for 
Capital Airlines’ new Viscounts. And with Capital’s selection 
of Bendix Automatic Flight Systems, the words “smooth” and 
*‘sure” become underscored. 
Capital’s preference for the PB-10A Automatic Pilot with 
Flight Path Control was determined by an absolute necessity for 
the finest in automatic flight safety, performance and depend- 
ability under all weather conditions—along the radio skyways by. 
of the nation’s omni-range network and down the guiding beams TETERBORO, NEW JERSEY - DIVISION OF 


AVIATION CORPORATION 





of airport landing approach systems. 

Here, in Capital’s selection of an auto pilot that would fit 
into its “new concept in flight”, is further convincing evidence 
that Eclipse-Pioneer knows auto pilots . . . and how to build 
them to meet maximum flight standards. 

We would welcome the opportunity to engineer for you—as 
we have done for so many others—an automatic flight system to 


West Coast Office: 117 E. Providencia, Burbank, Calif 










Export Sales: Bendix international Division 





New Yark 17, N.Y 





205 East 42nd St 


World’s Largest Producer of 


meet detailed requirements. Aviation Instruments and Components 





WHO'S WHERE 


(Continued from p. 11 

Richard E. O’Hearn is new Midwest sales 
representative for Townsend Co.’s aviation 
engineering sales department. Other new 
representatives: James C. Darby, Eastern 
U.S.; E. J. Lowans, Canada. 

Ted Grohs has joined Lear, Inc., Santa 
Monica, Calif., as special assistant to the 
board chairman and to the chief engineer 

Joseph W. Baird has been designated 
military relations representative for Lock- 
heed Aircraft Service, Inc., succeeding 
Walter J. Broderick, who transferred to 
Lockheed’s Georgia Division 

Raymond F. Darney has joined sales de- 
partment of Flex-O-Tube Division of 
Meridan Corp., Inkster, Mich., to super- 
vise the company’s aircraft product. 

P. K. Reynolds has become European 
sales manager for Canadian Pacific Airlines, 
with headquarters in London. 

Walter P. Balderston has been elected 
board chairman of Sturgess, Inc., West 
Coast avionic component affiliate of Pacific 
Scientific Co. Also elected: Decker G. 
McAllister, president; Leo Pfankuch, ex 
ecutive vice president, and Charles H. 
Webber, secretary-treasurer. 

Paul P. Rice has been named chief me 
chanical design engineer for Carmody 
Corp., Buffalo, N. Y 

Robert Tate has been appointed sales 
and service manager for the Eastern Divi- 
sion of Servomechanisms, Inc., Garden 
City, N. Y 

G. A. Johnston has been appointed pur 
chasing agent of Solar Aircraft Co.’s San 
Diego plant. 

Rear Adm. Henry G. Williams (USN, 
Ret.), has been appointed director of mili 
tary relations for the Aircraft Products Divi 
sion of Manning, Maxwell & Moore, In 
Stratford, Conn 

James M. Mitchell has been named as- 
sistant to the director of the National Sci 
ence Foundation where he will handle fact 
finding studies on scientific activities and 
manpower. 

C. R. Lemonier has been appointed t 
head the recently expanded plastics depart 





ment of Fairchild Engine & Airplane Corp.'s 
Guided Missiles Division, Wyandanch, 
N. Y. Edmund B. Parke has been named 
works manager of the Engine Division 

Arthur A. Worden has been appointed 
administrative engineer and assistant to the 
vice president-engineering of Radiation, In 
Melbourne and Orlando (Fla.) Divisions 

T. C. Wallace, Aviation Products Divi- 
sion manager for Goodyear Tire & Rubber 
Export Co., Akron, temporarily has taken 
charge of aviation sales in England. W. H. 
Snee is new assistant division manager 

Armand F. DuFresne has been named to 
the new post of chief produ t engineer for 
Consolidated Engineering Corp., Pasadena, 
Calif. 

J. R. Clark, assistant chief engineer, 
Chance Vought, Inc., Dallas, ‘Tex., has been 
given additional responsibility for all air 
craft projects. H. B. Gibbons has been 
named assistant chief engineer-techni 
J. W. Larson, assistant chief engineer-ad: 
istrative, and A. L. Jarrett has been 
moted to development chief. 

Peter H. Stanton is new 
ager for G. M. Giannini & Co 
dena, Calif 

Bryce Wilson has been appointed militar 
relations manager for Hiller Helicopter 
Palo Alto, Calif. 

Leon H. Fish, Jr., has been named man 
ager of Solar Aircraft Co.’s Dayton, Ohi 
office 

Percy Halpert has been appointed aet 
nautical equipment engineering director fo 
Sperry Gyroscope Co., Great Neck, N. ¥ 
A. L. Coulson has been name sales manager 
of the Ford Instrument Division of th 
Sperry Corp., Long Island City, N. Y 

Wilson H. Benson has been named ai! 

ift maintenance superintendent of ‘T 
\ircraft Corp.'s Dallas, Tex., plant. 

Per O. Eden is new traffic and sales 
ager for KLM Royal Dutch Airlines 
U.S 

Lester J. Maitland has resigned as Michi 

ivil defense director to give full atten 
tion to his post of State aeronautics direct 

A. W. McCaghren has joined Winder 
Aircraft Corp., Winder, Ga., as superin 

ndent of manufacturing 

Sir Alwyn Crow, British rocket 
| me onsultant in Eng 


\croiet-General Corp 


contracts man 


Inc., Pasa 
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1955 Bonanza is No. 4,000 


The 4,000th Bonanza, a 1955 model F35, 
was one of the highlights of Beech Aircraft 
Corp.’s recent distributors meeting in 
Wichita, Kan. New F35 has a third window 
on each side of the cabin for improved visi- 
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bility, shorter prop blades with square tips 
to reduce tip power losses and higher allow- 
able airspeed for landing gear and flap ex 
tension. Powered by a 205-hp. Continental 
engine the four-placer cruises at 184 mph 
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SUPERSONIC MODEL proposed by Miles was to hit 1,000 mph. at 38,000 ft. Was scale-model test program canceled too soon? 
RAE’s Report on the Miles E.24/43 Tells Story of 





The Opportunity That Was Not Seized 


The prime danger in free-flight model testing is to bite off more than 
can be chewed. ‘Too many test points, too-complicated systems, too much 
demand for information lead engineers into the pitfall of loading everything 
possible into a few models and a few tests. 

If one small failure occurs, the entire complex of instrumentation and 


data-gathering equipment is lost. 


Everybody learns that the hard way. 


Here is one such chronicle of 


profit and loss: the story of pioneering British experiments with the RAE- 
Vickers models of the Miles E.24/43 supersonic aircraft research. 


[he sparse results of free-flight tests 
conducted by the British with rocket 
propelled models of the E.24/43 did 
not justify the of effort the 
project demanded 

That is the leading conclusion 
reached by scientists of the Royal Air- 
craft Establishment, South Farnbor- 
ough, England, about the three-year 
research program on the design and de- 
velopment of the turbojet-powered 


This article is based on Aeronautical Re- 
search Council's Technical Report R&M 
No. 2835, “Flight Trials of a Rocket- 
Propelled Transonic Research Model: The 
RAE-Vickers Rocket Model,” Parts I to 
IV, by the staff of the Supersonics Division, 
Flight Section, Royal Aircraft Establish 
ment. 


mount 


28 


supersonic research aircraft 

They advised abandonment of the 
program with rocket-propelled models 
of the full-scale plane about one year 
after the Bell X-1 had slammed 
through sonic speed in the United 
States. 

But in this one case, hindsight was 
not better than foresight. The Miles 
project featured an advanced layout 
with—to name one specific feature—an 
all-movable horizontal tail. Today one 
of the chief objections raised to the 
flight characteristics of Britain’s first- 
line fighters, the Hawker Hunter and 
Vickers Swift, is that they do not have 
an all-movable tail. 





| Tect Vehicle Chronoloav 


Engineers here and abroad have 
speculated that the story might be dif 
ferent had the model tests been pursued 
actively. They feel that, for one thing, 
the importance of the all-movable tail 
for transonic fighters would have been 
demonstrated vividly by the research 
program. 

> Brief History—The original aircraft 
was proposed by the Miles Co. as a 
supersonic aircraft, later designated by 
Specification E.24/43, and also as the 
Miles M.52. It suffered the major draw- 
back of every advanced aircraft ever 
designed: There were severe limitations 
in contemporary aerodynamic, struc 
tural, control and powerplant knowl 
eage. 

Research test vehicles were proposed, 
developed and built. The first complete 
model was ripped off the mother air- 
piane in severe turbulence, carrying to 
destruction all the prototype equip- 
ment. The second model blew up 
shortly after separation. 

The third model, delayed one year 
because of powerplant troubles, wa: 
launched succesfully Oct. 9, 1948. It 
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of sonic-speed flight increased, so ap 
parently did the difficulties of that kind 
Pf me Ga ry , , 





blasted through the Mach 1 mark and 
on to about Mach 1.4. 

But by then the piloted Bell X-1 
had done the same kind of job, and the 
British decided the game was not worth 
the candle. 
> Model Growth—The original models 
were thought of as simple layouts 
powered by existing solid-propellant 
rockets. But the available rockets were 
not powerful enough, and the designers 
turned to liquid-propellant rockets for 
the necessary thrust. 

Chis was their big mistake. What 
had started as a simple test vehicle 
with construction lasting only for a 
matter of weeks turned into a complete 
scaled-down model airplane, requiring 
months of design and construction 
time, complexity in the preparation for 
a test flight, and the simultaneous 
availability of at least two aircraft plus 
test equipment and radar plotting sta 
tions. 

In final form, the test vehicles were 
0).3-scale models of the Miles project, 
without the annular air intake proposed 
for feeding the turbojets of the full 
scale airplane. ‘The fuselage was 
stressed-skin, with machined nose and 
tailecone sections. Wing and tail sur- 
faces were wood, with metal inserts. 
> Model Description—Span of the test 
vehicles was 8.07 ft. and overall length 
was 10.99 ft., not including the pitot 
tube. Gross wing area was 12.75 sq. ft. 


FIRST-STAGE DESIGN of 0.3 scale rocket-propelled model for transonic research. 


Weight at the start of burning was 937 
lb., and at burnout was 633 Ib. 

Airfoil section was biconvex, with a 
.5% thickness ratio at the root taper- 
ing to +% at the tip. Body diameter 
was 1.5 ft. 

(hree complete test vehicles were 
built, but during the rocket motor de- 
velopment program, five fuselage-only 
models were built and dropped from 
high altitudes. 
> Data Gathered—Six-channel teleme- 
tering equipment was built into the 
models to measure and transmit hori- 
zontal tail angle, combustion-chamber 
pressure, static pressure, dynamic pres- 
sure, vertical and horizontal accelera- 
tions. 





These basic measurements, together 
with radar plotting data, were to furnish 
the necessary aerodynamic data. 

But the radar failed to track the test 
vehicle; it locked onto the parent air- 
craft—a de Havilland wooden-structure 
\Mosquito—and missed the model. 

Thrust, drag, airspeeds, pressure data 
and longitudinal trim curves. were 
plotted cither from the measured data 
or from a combination of measured and 
computed data, or deduced from wind 
tunnel and other measurements. 

But there was little information of 
real value. Points were too few from 
one test flight to get general data, and 
breakdown of drag was not possible. 

Further, the decision to abandon the 





1 PITOT-STATIC TUBE 
2 BALLAST COMPARTMENT 


14 AIR PRESSURE REDUCING VALVE 


25 REAR PEROXIDE TANK 





36 TRAILING EDGE INSERTS FORMING 
TRANSPONDER AERIALS 








3 FUEL TANK 

4 AIR SUPPLY NON-RETURN VALVE 

S$ CAST FUSELAGE SECTION 

6 FRONT PEROXIDE TANK 

7 ANTI-SWIRL VANES ON OUTLET PIPE 

8 TANK PRESSURISING AIR PIPE 

® AIR BOTTLES SUPPLYING EXPULSION AIR 

10 ACCUMULATORS SUPPLYING ELECTRICAL 
SERVICES 


11 TELEMETERING TRANSMITTER 
12 TELEMETERING OSCILLATORS 
13 PITOT & STATIC PRESSURE INSTRUMENTS 


1S CARTRIDGE OPERATED AIR STARTING 26 AIR BOTTLE SUPPLYING AUXILIARY 
VALVE SERVICES 
16 BOTTOM CENTRE SECTION COWLING 27 CARTRIDGE EJBCTED RETAINING PIN 


17 AILERON SERVO 

18 MAIN PLANE 

19 AUTOMATIC PILOT 

20 NORMAL & LONGITUDINAL ACCELERO 
METERS 

21 WING CLAMPING SHOE 

22 TOP CENTRE SECTION COWLING 

23 AIR BOTTLE SUPPLYING EXPULSION AIR 

24 TRAILING EDGE INSERTS FORMING 
TELEMETERING AERIALS 


28 RUBBER PIPE SUPPLYING AIR TO TAIL 
PLANE SERVOS 

29 TAIL PLANE ATTITUDE & ALTITUDE SERVOS 

30 COMBUSION CHAMBER PRESSURE INSTRU- 
MENT 


31 RADAR TRANSPONDER 

32 REAR COWLING 

33 TAIL PLANE INCIDENCE INSTRUMENT 
34 TAIL PLANE HINGE SUPPORT LUGS 

35 TAIL PLANE 


37 COMBUSTION CHAMBER 

38 COMBUSTION CHAMEEK IGNITER 

38 TOLUENE TANK FORK SMOKE PRODUCTION 

40 TELEMETERING OSCILLATORS 

41 REAR TOP COWLING 

42 FIN 

43 AILERON 

44 ELASTIC CORD 

45 POSITION OF RETRACTING LIFTING HOOK 

46 POSITION OF ELECTRIC SUPPLY PLUG 
FROM PARENT AIRCRAFT 

47 DORSAL FIN 





RAE-VICKERS TRANSONIC MODEL is detailed in exploded drawing of major components which also shows recording devices carried. 
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Test Vehicle Chronology 
MODEL TYPE DETAILS 
Al Complete | Lost in cloud during early trials — May 30, 1947. 
A2 Complete | First release—rocket motor failed to ignite—Oct. 8, 
1947. 
A9 Fuselage Motor-starting tests; released from 35,000 ft. and 
showed evidence of ignition—Feb. 29, 1948. 
A8 Fuselage Motor-starting tests; released from 35,000 ft., but 
no evidence of ignition—Mar. 5, 1948. 
Al2 Fuselage Motor-starting tests; released from 25,000 ft., and 
showed successful ignition—June 7, 1948. 
All Fuselage Motor-starting tests; released from 35,000 ft., but 
| there was an explosion in the tail section—June 9, 
1948. 
| 
Al0 Fuselage Motor-starting tests; released from 35,000 ft. with 
torch igniter, showed successful ignition—Oct. 2, 
1948. 
A3 Complete | Second release; successful flight—Oct. 9, 1948. 
| 








project had already been taken, speeded 
by the news of the Bell X-1 flight, and 
the development of better pilotless 
model techniques, based on ground- 
launching methods. 

>» The Long, Sad Story—The specifica- 
tion for the Miles project shows that it 
was the 24th experimental type pro- 
posed for 1943. It was rather an ad- 
vanced scheme for its day, featuring 
turbojet propulsion, all-movable _ tail 
surfaces, and an annular inlet around 
the pilot’s compartment. 

When the design was proposed, no- 
body knew much about the problems 
of flight at or near the speed of sound. 
There were plenty of suggestions for 
research to find out: highspeed track 
tests, rocket-missile models, high-alti- 
tude drops of special shapes. 

Gradually the engineers accumulated 
little bits of data; gradually they came 
to believe that the Miles project would 
never get to sonic speed. Besides, high- 
speed airplanes were beginning to have 
longitudinal stability troubles, and 
windtunnel tests showed that the Miles 
craft would experience the same things. 

Should they continue with the pro- 
ject? They decided to find out through 
the medium of pilotless scale ide, 
driven by rocket motors through the 
speed of sound. 
> Model Development — Vickers-Arm- 
strongs Ltd. was given the contract to 
design and build the models in 1945. 
They started building around existing 
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solid-propellant rockets, but soon found 
there was not enough power without 
going to a complicated grouping of 
rockets connected to a single exhaust 
nozzle. 

Several useless months passed while 
the boys in the back rooms were trying 
to get enough total impulse (thrust 
times duration of thrust) from a pair 
of rockets. 

Meantime, the first information on 
German activities in liquid-propellant 
rockets was beginning to _ trickle 
through the security veil, and _ this 
looked like an easy solution. Alcohol 
and hydrogen peroxide were chosen as 
the basis for the development of a 
liquid-propellant rocket engine. The 
duration of flight possible with this 
system meant that an autopilot and 
telemetering equipment had become 
necessities. 
> Detail Design—Rocket motor, auto- 
pilot and telemetering gear became the 
responsibility of the Ministry of Supply. 
Progress was slow; on the rocket motor, 
delays were because there were so few 
technicians with any experience what- 
ever in that field. The fuselage design 
situation was even worse; the internal 
layout depended on engine and auto- 
pilot details which had to be settled 
first. 

Still another difficulty arose on the 
Miles project; there didn’t seem to be 
any solution to the bailout emergency 
escape problem. Further, as knowledge 


of sonic-speed flight increased, so ap- 
parently did the difficulties of that kind 
of flight. There seemed only one wav 
out, and in 1946 the contract for the 
Miles project was canceled. 

Design of the models continued, but 
instead of going ahead with the im- 
proved configuration of the Miles 
E.24/43, the decision was made to use 
0.3 scale models of the early full-scale 
design. 
> The Model—Location of the center 
of gravity and the desire to keep it there 
during flight restricted the internal lay- 
out of the vehicle. By the time every- 
thing was fitted into place, the fuselage 
was chock-full. As the RAE report says, 
“...a descriptive verb is ‘squeezed’.” 

One unusual design stunt resulted 
in the use of toroidal pressure vessels 
for the high-pressure air used to force 
propellants into the rocket engine. 
These could be fitted at either end of 
the spherical tanks used to contain the 
propellants, minimizing the space al- 
lotment in the fuselage. Such toroidal 
vessels are in use on at least one con- 
temporary U. S. guided missle today, 
where they show great advantage over 
the spherical or cylindrical types in eff- 
cient packaging. 

The autopilot was modified from a 
unit used in the German V-1 buzz- 
bomb, tailored to suit the job. It was 
an air-driven unit, designed for low 
altitudes, but the use on the Vickers 
models required functioning at 35,000 
ft. It turned out that adjustment of 
the air jets for gyro drive and signal 
pickoff was very critical and had to be 
done by an operator working in an 
altitude chamber at the 35,000-ft. 
pressure altitude. 

Some of the difficulties of the final 
layout are best expressed in the words 
of the RAE report: 

“The test vehicle consumed large 
quantities of air which had to be 
transported at high pressure, released, 
dried, then pressed to a still higher 
pressure; was very fastidious regarding 
fuels which, being bad neighbours, had 
to be transported separately in — 
road tankers, to be tended daily during 
storage and be handled only in the 
presence of ample quantities of protect- 
ing water (also transported); and re- 
quired attendants equipped with a se- 
lection of contortionist spanners 
[wrenches], long round-the-corner 
fingers and an unlimited supply of 
patience to surmount the assembly 
difficulties arising from the congested 
nature of its construction.” 
> Other Services—Preliminary work on 
the test vehicles meant using three 
windtunnels, a refrigeration chamber, 
an altitude chamber, and a temporary 
rocket test site. 

The tests were done at the Scilly 
Isles (off Cornwall at the southwest 
corner of England) where there had 
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FOR HIGHER 
TEMPERATURES 





YY, G- 






FOR HIGHER 
CEILINGS 


The New Series 66 Fixed Displacement 


>» ITRATOPOWER 


Design for tomorrow’s aircraft...that’s the 
keynote of the new series of STRATO- 
POWER Hydraulic Pumps. The 66 Series 
Fixed Displacement Pumps deliver fluid 
power continuously from sea level to ex- 
treme altitudes, permit increased drive 
speeds and raise the temperature limits of 
operation—and they raise performance 
standards of today’s planes to new highs 
in reliability and efficiency. 


STRATOPOWER 66 Series Pumps pack 
more power than ever into extremely 
small dimensions. They feature a piston 
actuation mechanism which is positive in 
action, unaffected by fluid temperatures 


HYDRAULIC PUMPS 


or inlet pressures...a mechanism which 
transmits power by means of fewer mov- 
ing parts and with exceptionally high 
efficiency at all speeds. These Pumps are 
designed to meet or surpass the require- 
ments of specification MIL-P-7858. The 
new 66 Series Pumps have exceedingly 
high fluid-horsepower/ weight ratios. Their 
low weight will be of prime interest to 
aircraft designers. 


The significant facts about the new Series 
66 are important information for every 
aircraft hydraulic engineer. A STRATO- 
POWER engineer will gladly give you 
the facts. 


FOR HIGHER 
SPEEDS 


eae 


WATERTOWN DIVISION 
The New York Air Brake Co. 
720 Starbuck Ave., Watertown, N. Y. 


I would like full information on the NEW 66 Series 
STRATOPOWER Fixed Displacement Hydraulic 


Write for full information on the 66 Series 
Ws, STRATOPOWER Pumps and other new 
~ STRATOPOWER developments. 














' Name Title 
WATERTOWN ovvision pes 
THE NEW YORK AIR BRAKE ene att (fh) = 
STARBUCK AVENUE ° WATERTOWN + N.Y. \-2/7! City Zone... ate 
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been a wartime radar station with serv- 
iceable GCI equipment. This location 
was remote enough to run the tests, 
and close enough to an RAF station to 
have available the mother aircraft and 
any other search, warning or rescue 
planes. 

Logistics was a problem; everything 
used for the tests, including fuel and 
water used in the event of fuel spillage, 
had to be transported to the site. 

A Mosquito XVIB was modified for 
the carrier airplane; its bomb-bay doors 
were slotted to take the vertical tail of 
the research models, which were slung 
cxternally. 

One of the problems was guarantee 
ing ejection of the vehicle if the crew 
had to abandon the plane, or if any 
trouble developed in the model. Four 
means of release were designed and 
used simultaneously and the suspension 
systems were calculated to fail at 4.5G 
in tension 
> First Tests—During early flight checks 
SMITH - MORRIS of the telemetering system, the Mos 

quito got into some cumulo-nimbus 

and was thrown out of control. It 
Can Handle All 3 dropped from 22,000 ft. to 8,000 ft 
during which time the crew decided 
to abandon the ship and jettisoned the 
escape hatch. The Mosquito fell out 
of the bottom of the storm and control 
was regained; but somewhere in the 





Prompt, efficient solutions 


to the engineering and mess, the lug had failed. The test ve- 
R * hicle, complete with all the prototype 
fabrication problems of equipment, plunged into the Bristol 
- om Channel. 
aircraft power plant ts The second complete model fared no 
stallations. Over a decade better. As it was loaded aboard the 


Mosquito for test flight, somebody saw 


of experience in aircraft peroxide dripping out of the burner. 


component manufacture An inspection showed that a burst-dia- 
° ° phragm had ruptured and was leaking. 
is available to you at Under hazardous conditions, the dia- 
Smith-Morris. phragm was replaced, and the vehicle 


again made ready for flight. 
Drop appeared normal from altitude, 
but after about 20 sec., there was an 


explosion which destroyed the model. 

EXHAU ST However, salvage attempts proved to 
S Y ST E M Ss be fruitless. 

Then came a year’s delay while the 


motor performance was investigated. 


One of the many pre- Some fuselage models were built and 


cision aircraft and engine dropped to check high-altitude ignition 
components of high of the rocket motor. The troubles were 
temperature alloys traced to this, and a torch igniter had 
developed a to be developed to guarantee that the 

oe and manstae fuels would ignite under the low tem- 


tured by Smith-Morris. 


perature and pressure in the combus- 
tion chamber of the rocket motor at the 
release altitude. 

> Final Test—Model A3, the last com- 


MITH- plete unit to be tested, was ready Oct. 
ORRIS conronario BI Ta Oy. 
‘lis 35, ase, 

te nes CONPONENTS leveled off, accelerated to a_ steady 
flight speed of just under Mach 0.5, 
and released the test vehicle. 

For six seconds it fell away from the 
mother ship; then the rocket motor 
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experience 


plays a vital role 
im every success 


Great progress has been made in high fidelity recording. Microphones, 
amplifiers, discs, tapes and speakers have been greatly improved. 
Knowledge of audio principles alone could not create high quality 
recording. It was knowledge, plus years of experience, that made high 


fidelity sound reproduction a reality. 


In the precision instrument field, we are constantly improving 





techniques and testing new materials. This research is productive, 


‘ : 
but real progress is gained only through experience; experience that’s 


Pressure actuated switches for ever) 


requirement from zero absolut acquired only through the production of more than a million 


‘ 3 sre > ite > 
12,000 psi. Meletron switches are us pressure switches. 


by every major aircraft manufacturer 


950 NORTH HIGHLAND AVENUE, LOS ANGELES 36. CALIFORNIA 





M. WALTHEW CO., Boeing Field, Seattle 8, Wash. THOMSON ENGINEERING SERVICE, 554 So. 
Summit Sr., Fort Worth 4, Texas and 30714 Laura Sr., Wichita, Kansas. ROUSSEAU CONTROLS Led., 
2215 Beaconsfield Ave., Montreal 28, Canada. JOSEPH C. SORAGHAN & ASSOCIATES, 1612 Eye Sc., 
Northwest, Washington 6, D. (¢ 
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blasted its raucous noise into the thin 
air. The little model accelerated 
smoothly, straight-and-level, for almost 
a minute, reaching a maximum speed 
of Mach 1.38. 

The dive signal came at the right 
time, but the tail deflection was not 
great enough to dive the vehicle steeply 
into the sea. Instead it continued on 
a westerly course, going out of GCI 
range at about 60 mi., seven minutes 
after release. Telemetering signals came 
in for eight minutes more, then ceased 
abruptly. There is no evidence of how 
far the research model flew before it 
splashed. 
> They Learned—There 


was more 


gained from the experiments than in- 
complete aerodynamic data. 

The biggest lesson was the experience 
and know-how gained in flying pilotless 
aircraft, but this was largely thrown 
away when the British stopped test 
program. 

The difficulties had been surmounted, 
because the final flight of model A3 
was successful in every respect. But it 
only “accentuated the cumbersome and 
uneconomic nature of the technique in 
which months of effort were required 
for an active vehicle life of only 100 
sec.” 

The rocket engine people learned the 
hard way about high-altitude ignition 





Specialized Equipment... 


AT FLETCHER 


produces 
better tanks 







quicker — at lower cost! 


A major factor in the industrial base 


program isthe specialized equipment 


designed by Fletcher to fabricate wing 


tanks of superior quality. No company 


offers comparable experience, engineering 


knowledge or facilities. 


FLETCHER BUILDS GOOD TANKS 


FLETCHER —o— 


aviation corporation 


World’s largest designers & manufacturers of external wing tanks 


FLETCHER AIRPORT * 


ROSEMEAD, CALIFORNIA 


SERVICE OFFICES: DAYTON, OHIO » WASHINGTON, D.C. 
OFFSHORE AFFILIATES: OSLO, NORWAY * TOKYO, JAPAN 





problems, and they learned a lot about 
handling hydrogen peroxide. 

The telemetering people learned 
that low temperatures and long flight 
paths caused frequency drifts, messing 
up the telemetered data. 

But that was a small return on the 
investment, and viewed alone, justified 
closing out the project. 

But back there in 1948, somebody 
should have taken a long, hard look at 
the whole program, not just as a means 
to get data for a lost cause, but as a 
method of getting transonic data which 
—apparently— is still either missing or 
unused by British designers. 

This was the biggest lesson of the 
RAE-Vickers experiments, and the one 
that was not learned.—DAA. 


Loewy-Hydropress 
Sold for $2 Million 


Marking its continued diversification, 
Baldwin-Lima-Hamilton extended _ its 
activities into aviation by acquiring 
the Erwin Loewy Hydropress interests, 
which have been engaged in designing 
and building heavy Price 
About $2 million, according to reliable 
sources. 

Baldwin-Lima-Hamilton now _ has 
100% ownership in both Hydropress, 
Inc., and its wholly owned subsidiary, 
Loewy Construction Co., Inc. Erwin 
Loewy remains president of both of 
his former enterprises, according to the 
announcement, and organization of 
the companies remains unchanged. 
Baldwin-Lima-Hamilton’s other inter 
ests include electronics, manufacture 
of locomotives, earth-moving machines, 
heavy machine tools and marine en- 
gines. 


presses. 


Plastic Hammers 
Save Douglas Money 


Use of plastic hammers for metal 
forming in place of fiber, lead and raw- 
hide units is expected to save $1,391 
monthly at Douglas Aircraft Co.’s Long 
Beach division, the company says. 

Douglas has switched to Nupla ham 
mers, trade name for a tool made by 
New Plastics Corp., Los Angeles. Previ- 
ously, the Long Beach division reports, 
it required 1,333 replacement units 
monthly, averaging $1.10 each. The 
Nuplas are expected to cut this rate 
to about 50 units, each costing $1.39. 
The plant has 10,000 employes using 
hammers in metal forming operations 
on the production lines. 

The hammers are available in 13 
weights and can be equipped with faces 
ranging from “‘softer-than-rubber’’ to 
“‘harder-than-rawhide.” Workers can 
carry extra tips in their pockets for 
quick replacement. 
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TIMKEN’ wheel bearings stand up every 
' time this 92'2-ton airplane lands 


NLY the very best parts and 
material went into this new B-47 
jet bomber. Nothing else could stand 
the strains of high-speed flight and 
landing. Most landings of the 92%- 
ton Stratojet are light as a feather but 
occasionally even the most proficient 
pilot sets one of the sleek airplanes 
down with a wallop! Why aren't 
there breakdowns? Because B. F. 
Goodrich Company engineers mount- 
ed the wheels on Timken® tapered 
roller bearings. 
One reason Timken bearings can 
take shock loads like this is because 
their rollers and races are case-hard- 








ened. This process gives Timken bear- 
ings hard, wear-resistant surfaces over 
tough, shock-resistant cores. Another 
reason is that Timken bearings have 
full line contact between rollers and 
races resulting in load-carrying ca- 
pacity to spare. 

Even landing in a high cross-wind, 
Timken bearings can handlethetough 
thrust load imposed on the wheels 
with ease. Their tapered design en- 
ables them to take thrust loads, radial 
loads or any combination of the two. 


Wear isn’t a problem because 


Timken bearings practically elimi- 


nate friction. They can do this because 





they’re designed to roll so true; and 
because they’re made with micro- 
scopic accuracy to conform to their 
design. And you're doubly assured 
of Timken bearings’ quality because 
we make our own steel. No other 
U. S. bearing manufacturer does. 

To get these advantages in the equip- 
ment you build or buy, always look 
for the trade-mark “Timken” on every 
bearing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”’. 


— This symbol on a product means 
its bearings are the best, 


How the B. F. GOODRICH COMPANY, 
AERONAUTICAL DIVISION, mounts 
the landing wheels of the B-47 on 
Timken bearings to assure lon 
life, minimum maintenance an 
trouble-free performance under 
heavy shock loads. 


HARD ON THE OUTSIDE, 
TOUGH ON THE INSIDE 


Rollers and races of Timken 
bearings are case-carburized 
to give a hard, wear-resisting | ; 
surface and a tough, shock- 
resisting core. Result: longer 
bearing life. 

The Timken Company leads 
in: 1. advanced design; 2. 
precision manufacture; 3. 
rigid quality control; 4. spe- 
cial analysis Timken steels. 





TAPERED ROLLER BEARINGS 











THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL © AND THRUST LOADS OR ANY COMBINATION 


NOT JUST A ROLLER 


NOT JUST A BALL 
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WORLD'S LARGEST PRODUCER 








THE PROOF IS IN THE PACKAGES! 


Rohr has won fame for becoming 
the world’s largest producer of 
ready-to-install power packages for 
airplanes — like the Lockheed Con- 
stellation, Douglas DC-7, the all-jet 
Boeing B-52 and other great military 
and commercial planes. 


This, we believe, is proof of Rohr’s 
engineering skill and production 
know-how. But it’s not the whole 
story. 


THE NEW DOUGLAS DC-7 







Currently, Rohr Aircraftsmen are pro- 
ducing over 25,000 different parts for 
aircraft of all kinds...many of these 
calling for highly specialized skill 
and specially engineered equipment. 


Whenever you want aircraft parts 
better, faster, cheaper — call on Rohr. 
The proof of engineering skill and 
production know-how is in the thou- 
sands upon thousands of power pack- 
ages that have made Rohr famous. 





CORPORATION 








OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 
~ RECIPROCATING, TURBO-PROP, TURBO-COMPOUND AND JET. 


AIRCRAFT 
CHULA VISTA AND RIVERSIDE CALIFORNIA 























IAS Honors Eight 


Aeronautics Leaders 


Institute of the Aeronautical Sci- 
ences has announced the election of 
eight members of the U. S. and British 
aviation industries as IAS _ fellows, 
awarded for reaching positions of dis- 
tinction in aeronautics plus notable and 
valuable contributions. 

Two new honorary fellows are Maj. 
Lester D. Gardner, who established 
Aviation WeEeEx’s predecessor, Aviation, 
in 1916, organized IAS in 1932 and 
headed the Institute until he retired in 
1946; and Sir Richard V. Southwell, 
British pioneer in aerodynamic re- 
search, 

The six new fellows 
© Robert T. Jones, acronautical research 
scientist at Ames Aeronautical Labora- 
tory, National Advisory Committee for 
Aeronautics. 

e Dr. William P. Jones, superintendent 
of the Aerodynamics Division of 
Britain’s National Physical Laboratory 

e Brig. Gen. Benjamin S. Kelsey, 
deputy director of USAF’s research and 
development office. 

® Richard V. Rhode, NACA’s assistant 
director for research in aircraft con 
struction. 

e Edgar Schmued, vice president-engi- 
neering of Northrop Aircraft, Inc. 

@ Adm. John H. Towers (USN Ret 
president of the Flight Safety Founda 
tion. 


Navy Contracts 


Contracts recently announced by the 
Navy’s Aviation Supply Office, 700 
Robbins Ave., Philadelphia 11, are: 


Chicago Aerial Survey Co., 1980 Haw 
thorne Ave., Melrose Park, IIl., services and 
material to overhaul photographic equip- 
ment, $72,070. 

R. E. Darling Co., Inc., 6825 Reed St., 
Bethesda 14, Md., disconnects, $34,938. 

Goodyear Tire and Rubber Co., Inc., 1144 
E. Market St., Akron 16, brake assy. linings 
115,872 ea., $75,085. 

Gould-National Batteries, Inc., 25 Neoga 
St., Depew, N. Y., batteries, $67,633 

Grimes Mfg. Co., 515 N. Russell St., Ur- 
bana, Ohio, parts for use in lighting aircraft 
instruments, $60,591. 

Hydro-Aire, Inc., 3000 Winona Ave.. Rur- 
bank, Calif., maintenance parts used on fil- 
ters and valves, $40,129. 

Interstate Forging and Supply Corp., 
White House Lane, P. O. Box 536, High- 
spire, Pa., cargo hooks, rigging plates and 
swivels, 1,000 ea., $38,800. 

Monsanto Chemical Co., Plastics Div., P 
O. Box 1531, Springfield 2, Mass., polyvinyl 
butyral resin, 36,000 Ib., $37,440. 

Pervo Paint Co., 6624 Stanford Ave., Los 
Angeles 1, exterior paint, 24,900 gal., $41 
412. 

Vickers, Inc., 1400 Oakman Blvd., Detroit 
32, valve assys., 447 ea., $256,446 

Wm. R. Whittaker Co., Ltd., 915 No. Cit- 


rus Ave., Los Angeles 38, valves, 0 ea 
$53,714. 

Aero Supply Mfg. Co., Inc., 611 W. Main 
St., Corry, Pa., maintenance parts used or 


valves for various aircraft, $56,921 

Aero Tube Co., P. O. Box 310, Gowanda, 
N. Y., tube assys., $47,722 

Boston Insulated Wire and Cable Co., 6° 
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While the spotlight has centered 
on the spectacular hydro-ski 
equipped delta Convair XF2Y-1 Sea 
Dart fighter, Navv has been compil 
ing data on this interesting landing 
gear, using as a test vehicle a spc 
cially modified North American 
SNJ-5C Texan 

Private firms working on hydro-ski 
programs, using their own testbeds, 
include Edo Corp., N. Y., and All 
American Aviation Wilmington 
Del 

The SNJ is pictured fitted with 





Aviation Week Picture Brief 





over Patuxent River, Md., on a test. 


HYDRO-SKI-EQUIPPED SNJ-5C skims 


SNJ Is Hydro-Ski ‘Guinea Pig’ 





UP THE RAMP comes the Texan. Note flotation tanks under the wings. 


dual skis; the single-ski layout is an 
other version of the gear 

In addition to carrving two larg< 
streamlined tanks under its wings 
near the fuselage for emergency flo 
tation, the SNJ also had its wings 
coated with Neoprene for additional 
buoyancy. These features proved 
handy when the plane nearly dunked 
during tests at heavy loads 

SN] tests have been the responsi 
bility of the Patrol Branch, Naval 
\ir Test Center, Patuxent River 


Md 








Bay St., Boston 2 wires, $46,555 
Andrew Brown Co. of Maryland, Inc., 801 
Lee St., Irving, Tex., lacquer, $41,21¢ 


Champion Spark Plug Coe., 900 Upton Ave 


Toledo 1, spark plugs, $64,996 


Cleveland Pneumatic Tool Co., 5781 E 
77th St., Cleveland 5, actuators, $69,001 

Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., instruments for var 
ious aircraft, $31,356 

General Laboratory Associates, Inc., 17 
East Railroad St., Norwich, N. ¥ services 
ind material to overhaul « ter assys 
$56.308 

Goodyear Tire and Rubber Co., Inc., 1144 
E. Market St., Akron lif rotating disks, 
4.780 ea., $26,811 

Lear, Inc., 110 Ionia Ave N. W., Grand 
Rapids, Mich., amplifiers, brackets and drum 
apstan assys., $148,848 

Red Bank Div., Bendix Aviation Corp., 
Eatontown, N. J., generators, 79 ea $40,- 
606 

Roanwell Corp., 62 Pacific St., Brooklyn 
17, N. Y., microphone assys., $64,495 

Telephonics Corp., Park Ave., Huntington 


L. L, N. Y¥., microphone assys., $55.965 

Thompson Products, Ime., 23555 lucid 
Ave., Cleveland 17, fuel pump assys., 755 
ea., $242,133 

Vickers, Inc., 1400 Oakman Bivd., Detroit 
32, pump and motors, $297,604 

Bendix Radio, Bendix Aviation Corp., E 
Joppa Rd., Towson 4, Md., switch drive sub- 
assys., $32,900 

Douglas Aircraft Co., Ine., 827 Lapham 
St., El Segundo, Calif., wing assys., $452,193 

B. F. Goodrich Co., 500 S. Main St., Akron 
18, maintenance parts used on brake and 
wheel assys., $32,725 

Goodyear Tire and Rubber Co., Inc., 1144 
Ee. Market St Akron 16, brake linings, 
33,552 ea., $42,309 

Pangborn Corp., Hagerstown, Md., grit, 
decomposed rock, $25,114. 

Scintilla Div., Bendix Aviation Corp., 
Sherman Ave., Sidney, N. Y., distributor 
and magneto assys., $83,992 

Taylor, Lovenstein and Co., 56 N. Com- 
merce St., Mobile, Ala., turpentine, $25,056. 

Turco Products, Inc., 95 Fairmour Ave., 
Philadelphia, cleaning compound, $23,369. 
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FOR MODERN BUSINESS IN 55. 


transportation that’s ready when you are... 


SD that goes where you want to go SE that permits your best men to do 


then takes you directly home to your more—be more places “in person” with 






family. less strain. 
“MD that adds importance and pres- THAT'S WHAT THE BEAUTIFUL 1955 ( 
tige to your business and your people. CESSNAS OFFER—there’s one for every 





size and type of business. 








a a he New Cessna 170 


2 Vil 












Over 100 “More-for-your-money” features ‘ 
. . . exclusive in the low priced field 






A great new over-205 m.p.h.“twin” 


The All-New Cessna 310) 


Again Cessna’s production skill gives you far more airplane 






for your money .. . this time in a brand new, all new “twin” 






that’s years ahead in design and performance. It’s the newest 






and fastest of the new twins. . . the cleanest aero-dynamically 






with wing-tip gas tanks, retractable landing gear, flat 





engine nacelles, ‘‘Jet’’-type tail! It’s the ultimate in private 






or business transportation. On one engine—fully loaded 






it climbs 380 feet a minute. And in it you can travel com- 






fortably over 1,640 miles in a single 8-hour day. Yet the 





price is surprisingly low for an airplane of this caliber 
$49,950 f. o. b. Wichita. 










For more information, see your nearest Cessna dealer 
(listed in yellow pages of phone book) or write CESSNA 


AIRCRAFT CO., DEPT. AW-1, WICHITA, KANSAS. 






























Your Cessna dealer will show you—vou can 
count them more than 100 points of 
superiority over other low-prit ed airplanes! 
Yet this beautiful 4-place 1955 Cessna is 
priced just above the lowest in its field. It’s 
a luxury, cross-country airplane in every 
way. Bigger, reomier—more luxurious. All 
metal from tip to tip, prop to tail. And with 
new “positive-steering tail wheel and 
Goodve ar castering wheels pt. at only $245 
this year) you land, taxi, turn more places, 
more easily and safely than in any other air- 
plane in its class. $8,295 f.o.b.Wichita, Kan. 





Over 150-m.p.h. speed . . . with new, 
almost unbelievable cabin quietness! 
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TO INTRODUCE THE DC 


—-AMERICA’‘S FASTEST AIRLINER 


f 


init << 
American, today, provides MORE NONSTOP DC:7 
SERVICE TO MORE CITIES than any other Airline! 


One reason why so many people fly American Airlines is the 
superiority of the Flagship Fleet, itself. City-to-city or coast-to-coast, 
experienced travelers know American offers only the finest and 
most modern of aircraft. First to introduce the DC-7, for example, 
American is also first in DC-7 operations with over 25 of America’s 
fastest airliners serving New York, Los Angeles, Chicago, Dallas, 
Washington, San Francisco, Detroit, Tulsa and Fort Worth! 


Stan nie nsw AMERICAN AIRLINES 





PRODUCTION BRIEFING 





> Magseal, a new impregnating process 
to reduce magnesium’s susceptability to 
corrosion, has been developed by Nu 
Line Plastic Impregnating Co., Los 
Angeles. Magseal is a resin combina 
tion, polymerized into the metal after 
parts are rinsed in an alkaline-type 
cleaning solution. Firm notes that im 
pregnated magnesium samples showed 
no evidence of pitting or failure after 
being subjected to 125-hr. continuou 
salt spray. 


> Industrial Liaison Office of Middle 
town Air Materiel Area is now located 
at USAF New York Air Procurement 
District, 111 E. 16th St., New York 3, 
N. Y. Phone is Spring 7-4200, Ext 
689. The ILO is designed to aid USAI 
prime contractors, subcontractors and 
suppliers on industrial relations matt 


> Turbine blade inspection time ha 
been cut from eight hours to five mi 
utes at Boeing-Seattle, using checkin 
devices developed by Fred Fuller, Box 
tooling engineer. Up to 150 blad 
be checked hourly to 0.0005 in. Ch 
have up to 13 metal “fingers” 
mounted on springs and extending 
from the open end of a cylinder. To 


operate, a master turbine blade is in 
serted in the gage. Movement of 
lever brings all of the fingers against 
the blade at various points. Fingers ar 
connected to linkages which operate 
dial indicator needles. When successiv: 
blades are placed in the gage, indicator 
dial needles will show any variat 
from master dimensions. 


> Miller Metal Products, Inc., Balti 
more, has renamed its Engineering R¢ 
search Division the Miller Research 
Laboratories. MRL will continue weap 
ons research, development and produ 
tion engineering. 


> Republic Manufacturing Co., Clev: 
land, maker of aircraft and industrial 
valves, has moved to new headquarte: 
at 15655 Brookpark Rd., Cleveland 11 
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HERMAN NELSON 


INC., MOLINE, ILLINOIS 


OTHER PRODUCT OF HERMAN NELSON DIVISION, 
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STAINLESS 


Steel - Ail Alloys 


Specialists in 


Extra Light Gauges for 


Jer BLANKETS e BELLOWS e HONEYCOMB 
—and other Aviation Needs 


TRopney Ky Jeans, ie 


Mill: New Bedford, Mass. + Executive Offices: 261 Fifth Avenue, N. Y. 16 


KORHUMEL STEEL & ALUMINUM CO. 


4 


046 So. Olive Street, Los Angeles 15, Calif. 














AIRCRAFT 
STRUCTURES 
ENGINEER 


Unusual technical opportunity in 
expanding Flight Research Organi- 
zation engaged in development, 
installation and flight tests of air- 
craft instrumentation and flight 
control equipment. Minimum 5 
years of aircraft structural design 
and stress analysis experience, in- 
cluding prime responsibility for the 
structural integrity of major air 
frame components required. 


CENTRAL L. |. LOCATION 


AT MAC ARTHUR AIRPORT 
IN RONKONKOMA, L. I., N. Y. 


PLEASE SUBMIT RESUME 
TO BOX 218 
RONKONKOMA, L. I., N. Y. 

OR PHONE RONKONKOMA 9-8086 
FOR INTERVIEW APPOINTMENT 


oe 


GYROSCOPE CO. 


FLIGHT RESEARCH DEPT. 
MAC ARTHUR FIELD 
RONKONKOMA, L. I., N. Y. 











AERODYNAMICIST 


Conduct analysis and studies in perform- 
ance, stability, control and dynamics data 
on current and future Navy carrier based 
aircraft. Set-up and conduct subsonic and 
supersonic wind tunnel programs and cor- 
relate results for aerodynamic design and 
loads. Assist in developing analysis proce- 
dures and data for advanced designs 
Conducts studies and advises design 
groups of related problems. AE or ME 
plus 5 years minimum aircraft experience 


THERMODYNAMICIST 


Conduct analysis of internal airflow sys- 
tems, establish optimum design for power 
plant installations in advanced mode's. 
Calculate and reduce basic data and 
flight test results to establish engine per- 
formance and complete speed and alti- 
tude range. ME or AE plus 4 years mini- 
mum aircraft or related power plant ex- 
perience. 


DYNAMICS ENGINEER 


Apply analysis and experimental methods 
for solving aircraft flutter and vibration 
problems. Be familiar with aero-elastic 
theory as applied to aircraft structures, 
and capable of establishing procedures 
for handling dynamic problems and tests. 
Applicable University degree plus 5 years 
applied experience. 
Write or apply 
Engineering Personne! Office Dept. A 


NORTH AMERICAN AVIATION 


Columbus 16, Ohio 
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Firm has appointed these new distribu 
tors: Power Transmission Co., South 
Bend, Ind.; Air Engineering & Supply 
Co., Minneapolis; Leinart Engineering 
Co., Atlanta; Flow Engineering & Sales 


Co., Birmingham, Ala. 


> Clark Equipment Co.’s mobile service 
school has completed its first year of 
traveling, during which it visited 43 
cities and instructed more than 4,000 
fork truck operators and maintenance 
personnel from about 1,500 firms 


> Shell Oil Co. will be exclusive sup 
plier of piston-engine oil to Pratt & 
Whitney Aircraft Division for 1955, 
the oil company reports. Product is 
AcroShell Oil 100. Shell will also sup 
ply half of P&W’s JP-4 needs. Con 


tracts exceed $2 million 


> L. B. Smith Aircraft Corp., Miami, 
I'la., business aircraft modification and 
conversion center, has signed an agree- 
ment with Butler-Zimmerman, Inc., 
New York, industrial designers, grant 
ing Smith the exclusive services of 
B-Z on business plane interiors. 


> American SIP Corp., New York, U.S. 
distributors of SIP jig borers and preci 
sion measuring equipment, has ap- 
pointed Overgard Machine Tool Co., 
Denver, as its representative serving 
Colorado and Utah. 


> Cooper Alloy Corp., in joint spon- 
sorship with Navy BuAer, has broken 
ground on a new plant to make jet 
engine rings and other components. 
The Clark, N. J., facility, to have 26,- 
000 sq. ft. area; will be operated by 
Cooper’s Aircraft Products Division 


a ° 
Missile Gets New Wing 

Outer wing panel for the Chance Vought 
Regulus surface-to-surface missile, when cast 
from magnesium is more economical and 
lighter than conventionally built units, the 
airframe maker reports. Here is a cast mag- 
nesium panel forming the section outboard 
of the missile’s wing fold, as made by Os- 
brink Mfg. Co., Los Angeles, Calif. It 
weighs 162 Ib. and has relatively few fasten- 
ers compared with conventionally built-up 
panel weighing 229 Ib. 
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WORN SPECIMENS used 


(left) 


commercial 


silicone lubricant, others used new fluids 


New Silicone Lube Passes Jet Tests 


E:xceptional thermal and load-carrn 
ing properties characterize a 
cone lubricant developed by Wes 
house Electric Corp. scientist 
cally for aircraft gas turbine us« 

(he lubricant has been tested on all 
lube points of a standard Westinghous« 
jet engine and last spring was cleared 
fer engine operations. It ran in a tur 
bojet for a 15-hr. test period, and when 
the engine was torn down at the end 
of that therc f 
trouble and no sludg« 

l'urther testing is being dor 
military with quantities of tl 
fluid supplied by Dow Corning ‘ 
manufacturer of the lubricant 
> Why Silicones?—At first glance, the 
silicones look ideal for lubricants. They 
have high thermal stabilitv; the 
cosity-temperature relationship is favor- 
able. They resist oxidation, have a high 
flash point, pour and freeze at low 
temperatures. 

But they don’t 
faces verv well 
Townsend, a Westinghouse 
engineer in the Aircraft Gas Turbine 
division, was looking into the lubrica 
tion problem for jet engines. Gears and 
bearings run hot and at high pressures; 
the Sundstrand drive has its own tough 
lubrication setup. When a turboprop 
comes into.the picture, its gear ti 
according to Townsend, “ the worst, 
right across the board.”’ 

Besides lubricating, the oil or 
called upon to remove large quantities 
of heat from bearings, so that it has to 
be a decent heat transfer medium as 
well 

Silicones looked good to Townsend, 
except for the fact that they wouldn’t 
lubricate. He compiled a list of the 
necessary properties an ideal silicone 
would have, and hopefully packed the 
list off to Dr. Gordon C. Gainer, who 
supervises chemical development for the 
Westinghouse Materials Engineering 
Department. 
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Both Gainer and ‘Townsend 
the new fluid with standard machines 
On the Shell four-ball unit they were 
ble to reach bearing pressures as high 
before the metal parts 
seized his bearing pressure is from 
rour te 


, 


reaction 
tested 
uA LUA 


as 107 DSI 


’ LISSII 


Deve lopment 


is continuing, but in 
its present state the fluid has about th« 
same load-carrying ability of the diester 
fluids qualified against MIL-L-7808 
specification, but considerably bett: 
thermal stability. Viscosity-temperatur 
characteristics are better than MII 
©-6081 Grade 1010 

Thermal stability trials and \ 

de with the fluid ran 
g. F to 500 deg. F 

says Townsend, “‘w 
rying capacity at higl 
without any 
the lov mperature end.’ 


temp sacrifice t 


Jet Fuel Controls 
Need Better Filters 
Emphasis on development of specifi 
test procedures to measure perform 
nce of jet fuel filters for use in futur 
Navy specifications is the subject of a 
ond Navy research and development 
yntract given Detroit Testing Labo 
torv, Inc., 548 Bagley Ave., Mich 
Initial contract handled by the firm 
covered the nature, extent and effect 
of contamination fuel system compon- 
ents, and preliminary studies of meth 
ods of measuring functioning of filters 
It was found that filters expected to 
stop all dirt over 10 microns were pass 


ing particles up ) microns, acc 
ing to the firm 
Problems of 
vice of engin¢ 
npted the Nav studies, 
sting states. Fuel supply 
anisms used to meter thousands of 

ids of fuel per hour into a turbojet 

far more complex than those re 
These com 


premature failure in 
fuel control units have 
Detroit 
control 


by piston engines. 
mechanisms have such fine cleat 
that a few parts per million of 

rt in the fuel eventually cause fail- 


Mount Isolates 
™ Te - 
Copter Vibrations 
All-metal equipment-mounting vibra- 
tion isolation svstem, Model 1355-1, for 
helicopters has a resilient center coin 
ciding with the equipment’s center of 
gravity, resulting in decoupling all 
modes of vibration and there being only 
one natural frequency present in each 
of the three principal directions 
Vibration is isolated from 9 cps. and 
up. The mav be tilted to 45 
deg. about the transverse axis without 
performance changing appreciably, the 
maker notes. 
Robinson Aviation, Ine., 
Division, Teterboro, N. J. 


mount 


Airborne 


BuAer Contracts 


The following contract awards of 
$25,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Navy, Washington 
25. D.< 


AEROJET-GENERAL CORP., Azusa, Calif 
motors with contractor-furnished 
hambers, 100 ea., $97,483 
AIR PRODUCTS, INC., Allentown, Pa... de 
sign, fabricate and install oxygen equip 
ment, $33,995 
AIRESEARCH MFG. CO., Los Angeles 4 
dual-purpose auxiliary powerplants, 4 ea 
$226,890 
APPLIED SCIENCE 
rON, Princeton, N 
mponents, 0 ea 
BENDIX AVIATION 
.. J., fabricate and furnish a 
table platform, 1 ea., $35,000 
CURTISS-WRIGHT CORP., Caldwell, N. J., 
erhaul and maintenance of government- 
whned propellers, 2 ea., $71,194 
DPOUGLAS AIRCRAFT CO., INC Santa 


! ilif rocket launchers 15 ea., 


ooster 


CORP. ef PRINCE- 
‘ monitor stations ana 
$90,179 

CORP., Teterboro 


three-gyr« 


Monica, C 
$74,410 
GENERAL ELECTRIC CO., Schenectady 
P } instrument test equipment, drawings 
ind instructions, 80 ea., $128,150 
MeCULLOCH MOTORS CORP., Los Angeles 
services of two factory trained fleld 
echnicians, $33,200 
RAYMOND RBOSEN ENG rRODUCTS, 
INC., Philadelphia 4, instal! modification 
s in synchronizers ea., $42,000 
STEWART-WARNER CORP., Stewart- 
Warner Elec Div., Chicago 51, field engi- 
neering services, 60-man months, $61,331 
SUNDSTRAND MACHINE TOOL Co. 
Sundstrand Aviation Div., Rockford, Il, 
icquisition ehabilitation and installation 
machine tools, etc for production of 
iircraft constant-speed drives, $5,077,030. 
WESTERN ELECTRO-CHEMICAL co., 
‘ulver Cit Calif develop, install and 
operate trolytic cell, $143,835 


an e:e 
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STATISTICAL 


QUALITY CONTROL 
-+.can be yours at NON-GRAN 


To ensure uniform high quality and 
closer tolerances, American Non-Gran 
uses statistical quality control methods 
in its contract machine work. Learn what 
this can mean to your product. Write! 


AMERICAN 
Non-GRAN 
Bronze Co. 
Berwyn, Pa. 


Write for book “Our 
Story in Pictures” 


WHAT'S NEW 











Make your O-Ring Dollars 
Go Farther! 


Specify Stillman 


For quick service 
order from either 
the Los Angeles 


or Cleveland Divisions. 


Stillman Rubber Co. 


23525 Lorain Rd., Cleveland 26, Ohio 
5811 Marilyn Ave., Culver City, Calif. 





Telling the Market 


Users of airfreight are offered a 20- 
page booklet, Industry’s Flying Part- 
ner, which details how to ship by air, 
what can be shipped, how much it 
costs, plus descriptions of air express, 
airmail and air parcel post. Copies can 
be obtained at United Air Lines’ sales 
and air cargo offices. . . . Technique of 
spraying cocoon plastic protective coat- 
ings is explained in manual available 
from Industrial Division, R. M. Hol- 
lingshead Corp., 840 Cooper St., 
Camden 2, N. J. 


Profusely illustrated 84-page booklet 
providing case histories in pictures of 
stretch-wrap forming machines at work 
in scores of applications is available 
from Hufford Machine Works, Inc., 
Fl Segundo, Calif. . . . Facilities for 
producing precision forgings to cus- 
tomers’ specs are shown in 20-page 
brochure being distributed by Con- 
solidated Industries, Inc., West Che- 
shire, Conn. Sections are also devoted 
to nomenclature, design layout, die 
design, tolerance tables and other in- 
formation for designers. 


Permanent magnet direct current 
motors with outputs up to yo hp. 
are detailed in Catalog F 4344-1, avail- 
able from Barber-Colman Co., Rock- 
ford, Ill. . . . Sub-miniature pilot lights 
of the one-terminal type for use on 
grounded circuits are covered in Bro- 
chure L-157. Lights require 44-in. clear- 
ance hole; voltages ranging from 
1.3-28 v. Write R. E. Greene, Dialight 
Corp., 60 Stewart Ave., Brooklyn 37, 
N. Y. 


Latest abrasive engineering recom- 
mendations for metal finishing are given 
in a 42-page booklet, which also gives 
suggested layout for setup and curing 
roum and gives chapters to metal 
buffing, metal tumbling and _ pressure 
blasting. Available from Carborundum 
Co., Niagara Falls, N. Y. . . . Heavy- 
duty counter sinkers working up to 1-in. 
diameter in non-ferrous materials and 
up to g-in. diameter in ferrous materials 
are shown in Bulletin F-104, from 
Farnham Mfg. Division, Wiesner-Rapp 
Co., Inc., 1600 Seneca St., Buffalo 10, 
N. Y. . . . Complete line of Firlomet 
cement carbide blanks and prices and 
terms are available in Catalog No. | 
from Firth-Loach Metals, Inc., Butter 
milk Hollow Rd., McKeesport, Pa. 


New 100-page book describes all 
models of Mahr precision gear testers 
manufactured by Carl Mahr in Ger- 
many and handled in this country by 


George Scherr Co., Inc. Requests for 
copies should be on letterhead station- 
ery, giving full title. Address: George 
Scherr Co., Inc., 200 Lafayette St., 
New York 12. . . . Catalog 54 is 24- 
page booklet showing complete line and 
data on split ballbearings. Write Split 
Ballbearing Corp., Lebanon, N. H.... 
Complete new line of tool room wheels 
and hints for conservation of tools, 
plus chart giving recommendations for 
grinding highspeed tool and die steels, 
are contained in “V40_.for Tool Room 
Grinding,” available from Carborun- 
dum Co., Niagara Falls, N. Y. . . . New 
set of catalogs describes electrodes, rods 
and wires for ARC, submerged ARC 
and inert ARC welding. Write to 
Metal & Thermit Corp., 100 E. 42 
St., New York 17. 


Catalog on new USAF Academy out- 
lines proposed courses of instruction, 
and requirements and procedures for 
admission, as well as a few sample ques- 
tions from Air Force pilot and officer 
aptitude tests. Address: Air Force Acad- 
emy, Appointment Branch, AFPTR-5, 
Hq., USAF, Washington 25, D. C. 

Revised edition of Illinois Airport 
Directory is available from Department 
of Aeronautics, Springfield, Ill. 

Tru-Cast handbook is 48-page illus- 
trated publication billed as “the first 
authoritative and complete guide’ to 
use of beryllium copper pressure-cast 
cavities and cores. Book is available 
free of charge to companies in stamp- 
ing, molding or related activities; price 
to others is $2.00. Address: Manco 
Products, P. O. Box 5231, Detroit 35. 


Publications Received 


@ Fluid Dynamic of Jets—by Shih-1 Pai, 
Ph.D.—Pub. by D. Van Nostrand Co., Inc., 
250 Fourth Ave., N. Y., N. Y. $5.00; 
227 pp. Modern developments in fluid 
dynamics, with particular emphasis on the 
flow field of jets, for engineers, researchers. 
e Aircraft Recognition Manual, new and re- 
vised edition—by C. H. Gibbs-Smith—Pub- 
lished by Putnam & Son, 42 Great Russell 
St., W. C. 1. Distributed in the U. S. by 
John DeGraff, Inc., 64 West 23rd St., 
N. Y. 10, N. Y. $2.50; 239 pp 

e A Day in the Life of A Jet Test Pilot— 
by the National Aviation Educational 
Council, Inc., Materials of Instruction Com- 
mittee, 1115 17th St., N. W., Washington 
6, D. C. Single copy, $.50 ea., discounts for 
classroom use listed on last page; 32 pp. 
Fourth in a series of Aviation Education 
Booklets prepared to provide dependable 
information for young people interested in 
increasing their knowledge of aviation. 

© Engineering Dynamics, Volume IV, In- 
ternal-Combustion Engines—by C. B. 
Biezeno and R. Grammel, translated from 
the original German by M. P. White—Pub. 
by Blackie & Son Limited, 17 Stanhope St., 
Glasgow, C. 4. 50s net ($7.00); 282 pp 
Continuation of the usual textbooks in 
which the more difficult problems met in 
engineering practice cannot be fully covered. 
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| the formation o 
new Croup tn wor dd Briain 


; MEMBER C OM PANTIE: -¢- 


; A. V, "ROE CANADA LIMITED MALTON, ONTARIO 


ENGINEERS NEEDED! Acronautical, mechani- 
cal and electremic engineers are needed by both 
_ AVRO Aircraft and ORENDA Engines to 


ERED LEADERSHIP 


Sarasa 











AVRO AIRCRAFT 


A world-famous name sharing a heritage of 46 years of flight takes off on its 
new career. With its own established record of design and productionachieve- 


ments reflected in the constant output of CF-100’s for the R.C.A.F., AVRO 





Aircraft assumes an independent and experienced role in world aviation. 


Already successfully test-flown for nine years, the new Company will direct 
the efforts of 10,000 experienced designers, engineers, technicians and skilled 
production workers. Assurance that 

AVRO Aircraft can meet the 

increasing demands of the 

Jet Age is confirmed by 

the proven development 

record of its extensive engineer- 

ing staff, every member of which is 

constantly at work on aeronautical 


research and design for the future. 





With management and policy unchanged, 
AVRO Aircraft continues to discharge its 
responsibility as one of the main industrial 
arms of the R.C.A.F. and through present and 
future projects reinforce and maintain 


Canada’s air defence. 
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LIMITED 


) 





ff 
ND 


> 
a. a 











ENDA ... a new power in the Jet Age! 


—E 


Orenda Engines begins its corporate life with an established record of engineering 
and production achievement, with management and policies unchanged and with the 


same goal... leadership in the field of aerial propulsion. 


From Orenda’s design, development and production departments came the first 
all-Canadian jet engine to power the CF-100 and F-85 Sabres V and VI. Since September, 1952, 


the company has delivered over 1,500 Orendas. Expanded research facilities are now 





under construction to deal with the increasingly complex power requirements of the future. 


The 6,000 people in the Orenda family are dedicated to designing, manufacturing, 
; maintaining and servicing modern jet engines and other forms of aero power and to the 


building of a sound aircraft industry for the defence and development of Canada. 


| * ORENDA : Source of all power—/roquois 








EN DA ENGINES LIMITED 


MALTON 


DEDICATED “TO CANADA'S JETPOWERED LEADERSHIP IN THE AIR 
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STEEL FORGINGS 

small and medium size steel 

: and high temperature alloy 
precision forgings 









LABORATORY 
INSPECTION AND CONTROL 


ALUMINUM FORGINGS 
small & medium size aluminum 
precision forgings in 
high strength alloys 










ADMINISTRATION 








ENGINEERING 


CS 


ALUMINUM FORGINGS 

large precision forgings in 

ALUMINUM SAND CASTINGS high strength aluminum 
MAGNESIUM SAND CASTINGS — 


i PATTERN SHOP 








ALUMINUM PERMANENT 
MOULD CASTINGS 
MAGNESIUM PERMANENT 
MOULD CASTINGS 


ALUMINUM |PRESSURE DIE 
CASTINGS 
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A MESSAGE TO AMERICAN 


FINANCIAL AID TO HIGHER EDUCATION 


INDUSTRY 


© THIRD OF A SPECIAL SERIES 


Business Aid for Our Colleges — 
Voluntary or Involuntary? 


Previous editorials in this series have shown 
that: 


@ As a group the nation’s independent, pri- 
vately endowed colleges and universities are 
in grave financial trouble, and 

@ There are many different means by which 

business firms can extend a helping hand to 

these institutions. 

This editorial, one of a series devoted to the 
financial problems of higher education, submits 
this proposition: If business firms do not 
voluntarily go to the financial aid of high- 
er education, there is every prospect that 
they will soon be providing more financial 
support for higher education involuntar- 
ily, through taxation. 

If this prospect materializes, one of the basic 
elements of a well-balanced system ol higher 
education —a strong array of independent col- 
leges and universities—may well be dangerous- 
ly weakened if not destroyed. And in the process 
a potentially crucial bulwark for freedom of 
enterprise in the United States—that same strong 
array of independent colleges and universities 
—will be undermined. 

Acceptance of these propositions implies 
absolutely no disparagement of tax-supported 
colleges and universities. These have an indis- 
pensable role in the total system of higher edu- 
cation in the United States. Leaders of these 
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institutions would be among the first to agree 
that their position is strengthened by a strong 
system of independent institutions, supported 


privately rather than by political agencies. 


What is the evidence that in one way or an- 
other, voluntarily or involuntarily, business will 
be giving more financial support to higher edu- 
cation’ One impressive part of this evidence is 
provided by the recent rapid increase in the 
proportion of college and university students 


attending tax-supported institutions. 


Rapid Shift in Enrollment 


In the fall of 1952 tax-supported colleges 
and universities enrolled about 7.5 per cent 
more students than the independent institutions. 
In 1953 this percentage was doubled. And in 
1954 the tax-supported institutions enrolled 26 
per cent more students. 

In the case of students entering college for 
the first time the relative growth of the tax-sup- 
ported institutions recently has been even more 
striking. In 1952, the number of beginning stu- 
dents in the tax-supported schools, as reported 
by the | 
in the independent colleges and universities by 


. 5. Office of Education, exceeded those 


35 per cent. In 1954, just two years later, this 
figure jumped to 49 per cent. 

W hy has the proportion of studetits attending 
tax-supported colleges and universities been in- 


49 





creasing so rapidly? There are many reasons. 
But a dominant reason is that, in order to keep 
going at all, the independent institutions have 
been forced to make large increases in the prices 
they charge for instruction. The purchasing 
power of their endowment funds has been cut 
in half by price inflation. The capacity of the 
wealthy to supplement their endowments by 
gifts, as they have done in the past, has been 
greatly reduced by high taxes. As a result these 
schools have been forced to rely increasingly 
on higher prices for instruction (tuition as it is 
called in academic circles) to make both ends 
meet. 

Since 1940, the independent colleges and 
universities have raised their tuition fees by an 
average of about 60 per cent. This is consider- 
ably less than the increase of about 100 per cent 
in prices generally since 1940. And it is no- 
where near enough to prevent the faculty mem- 
bers of the independent colleges from faring 
miserably in terms of salaries, a matter of major 
national importance to which we shall return 
in this series. But the increase in tuition fees of 
the independent colleges has been much greater 
than the increase in the fees charged by the tax- 
supported schools. And that price differential 
increasingly tends to shunt students into the 
schools which are supported chiefly by taxes. 
Independent colleges now charge, on the aver- 
age, about $580 per year for a full course of 
instruction while the tax-supported institutions 
charge, on the average, about $240. 


Bigger Tax Bill in Prospect 


A large increase in the total enrollment in 
our colleges and universities during the next 
decade is in prospect, particularly when the 
great increase in births during World War II 
is reflected in the number of young men and 
women of college age. With a total of 2.5 million 
students at present enrolled in our institutions 
of higher learning, it is estimated that the total 
will be over 3 million by 1960. 

If this trend continues most of the anticipated 
increase in college and university enrollment 
will be concentrated in tax-supported institu- 
tions. Indeed, if the shift toward tax-supported 
institutions that has occurred in the last three 
years were to continue over the next six years 
at the same rate, about two million of the three 
million students anticipated in 1960 would be 
in tax-supported colleges and universities and 


one million in independent schools. In 1950 
there was a 50-50 division in enrollment. This 
shift would mean, of course, a corresponding 
increase in the tax bill for tax-supported educa- 
tion. And of this bill, we can be sure that an 
ample share would be assessed against business 
firms. 


No Easy Solution 


The best way, of course, to put a brake on a 
soaring tax bill for higher education is to help 
the independent institutions get in shape finan- 
cially to carry a larger share of the student load. 
For most companies the development of a mutu- 
ally satisfactory program of financial aid for 
higher education is a complicated process. In 
fact, it is so complicated that some companies 
with an initial disposition to provide financial 
help are inclined to despair of working out a 
mutually constructive plan. 

If, however, the leaders of business will 
contemplate seriously the only available 
alternative to their extending voluntary 
help to our independent colleges and uni- 
versities, their determination to work out a 
plan will be strengthened. For that alterna- 
tive involves a grave weakening of our sys- 
tem of higher education, together with an 
involuntary increase in the financial sup- 
port of higher education by business. The 
increase would come through higher taxes. 
Contemplation of such an alternative 
should, if necessary, toughen the will of 
business firms generally to do everything 
possible to extend financial help to our 
independent colleges and universities. 





This message is one oj a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts oj the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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OPERATIONAL FAILURES BY MONTHS 
FOR APG-X FIRE CONTROL SYSTEM 
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Reliability 


Key to Avionics Improvement: Feedback 


service, Dr. Hadden pointed out. “The 
held experience must be 
quickly introduced into current equip- 


Symposium Puts Finger on... 





Punch-card techniques to sort field data and get it 


lessons ot 


back to industry could mean better performance. 


ment and the design of future equip 
Punch-card machine techniques de-  back’’ and the use of flow-type block ment,” Hadden added. 








veloped by the Rand Corp. should en- 
able military and industry managements 
to quickly spot trouble areas in equip- 
ment reliability and in organization op- 
erations. 

With the Rand techniques. punch- 
card machimes can sort through masses 
of field failure data, automatically ex 
tracting and summarizing information 
on those equipments, components, or 
organizations which have abnormally 
high or low numbers of failures 

The procedures were described by 
Dr. F. A. Hadden of Rand during the 
recent National Symposium on Quality 
Control and Reliability in Electronics 
held in New York. L. W. Sepmever 
o-authored the paper 
» Feedback the Key—The principle of 
feedback, basic cornerstone of auto 
matic contro] svstem design, is also 
the key to improved avionics reliability 
This point was made frequently by 
symposium speakers. 

In fact, the 


use of the word “feed 
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diagrams occurred so often that the pro 
ceedings might have been mistaken fot 
a meeting of servomechanisms engine 
Speakers urged the feedback of in 
formation to 
e Management, 
dustrial, on _ significant 
maintenance problems 
e Component vendors on performanc: 
and shortcomings of their products 
e Equipment designers on the details 
of field failures and on the availability 
of new techniques and components 
[he two-day symposium, attended 
by nearly 400 engineers and scientists, 
was sponsored by the Institute of Radio 
Engineers and the American Societ 
for Quality Control] 


military and in 
equipment 


both 


Management Feedback 


Military equipment always is push 
ng the “technological horizon,”’ which 
prevents it from reaching mature 
stage of reliability before going into 


New field failure report systems, such 
as the Sperry, General Electric, Rand, 
ind the more recent standardized De- 
Department system, provide a 
source of mass data which 
converted to punch 
collation and tabu 


rense 
promising 
quickly 


machine 


in be 
cards for 


lation (AviaATION Week Junc 1954 
pP 65: Sept 20, 1954. p. 60). 
However, a major portion of this 


mass of data represents random type of 


failures, of little significance to mili 
tarv and industrial managements. This 
“noise” in the feedback signal may ob 


scure rather than pinpoint trouble areas 
> Filter Needed—Servo engineers might 
say that high- and low-pass filters are 


needed. Dr. Hadden expressed it this 
way 

“What is needed is a means of de 
termining and portraying in a clear, 
nontechnical manner, critical difficul- 
ties in equipment and organizations 
Such a system must inform manage- 
ment what the critical difficulties are 
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IM THIS 
SELF-SEALING 


// PRIME MANUFACTURERS 


LLL 


for integral fuel tank sealing 
on aircraft in production 


EXPLODED 
VIEW 


Attachment of dome nut 

During ottochment of dome nut, seal 
retracts into shell, but remains in 
contact with the structure. This elim- 
inates pinching and subsequent cold 
flow of seal due to gops which may 
exist between shell ond the structure 


Installation of bolt 
Installation forces the beoring surface of sealed washer to 
contoct the structure, providing positive single point sealing. 


FEATURES 


High pressure sealing without sealing compounds 
inseparably self-contained assembly 

Single point seal 

Floating nut with stationary seal, unaffected by 
successive bolt installations 

Reduces Installation Time Weight and 
Maintenance 


Se ARP le <9 meena empeer Te 
Sao agai act 
Ge 


4 
QS ideas 5 3 eee 
FOR i: 


rte 
00 


pousLAs AIRCRAFT co. 


howt™ 


CONVAIR sonny ye 


A 
AIRCRAFT AVig mek lay 


SPECIFICATIONS 


Self locking nut conforms to applicable requirements of 
AN-N-5. Floats .025 in all directions. 

BUNA-N type seal conforms to requirements of MIL-R-6855 
for aircraft fuels Type 1, 2 and 3. It is also resistant to air, 
salt water, oil, gasoline and most organic solvents. Temper- 
ature range: —80°F to +225°F continuous operation. Pres- 
sure range + 50 psi constant or fluctuating operation. 
SILICONE type seal. Resistant to hot air, ammonia, synthetic 
oil. Temp. range —80°F to +450°F continuous operation. 
The range of materials and sizes now available has 
been greatly expanded. Pick the part number that 
meets your specific requirements from the follow- 
ing chart of production types. 





resistant steel 
shell & nut; 
aluminum 
washer; 
Buna-N seal 


Sat | ste shou, S800 shel 


Thread aluminum | nut & washer, |, washer; 


asher; | sijj 
Sizes BunaN seat | Scone seal | guna seal | 


6-32 NC-2 | 4630H-62 | 4630HA-62 —— | 4730H-62 
8-32 NC-2 | 4630H-82 | 4630HA-82 —— | 4730H-82 
10-32 NF-3 | 4630H-02 | 4630HA-02 —— | 4730H-02 
V4-28 NF-3 | 4630H-048 | 4630HA-048 | 4530H-048 | 4730H-048 
Yie-24 NF-3| 4630H-054| 4630HA-054 - -~ 
¥%e-24 NF-3 | 4630H-064 | 4630HA-064 a —— 


Steel! shell | Corrosion- 
' 
| 














NOTE: Any combination of shell, nut, washer and seal materials shown 
above can be readily assembled for your specific requirements. 


Also available in special gang 
channel designs. 


REDUCE YOUR COSTS. Our 12 
years’ experience with spe- 
cialized fasteners can help you. 


811 Airway 
Glendale 1, California 
Citrus 4-4191 + CH 5-3693 


Manufacturers of self locking anchor nuts and special fasteners. 











and how serious their effect is on a 
given mission.” 

Hadden and Sepmeyer conclude: 
‘Most important, the manner of presen- 
tation must be such that the supervisory 
personnel responsible can observe the 
month-by-month effectiveness of their 
organizations in removing the difficul- 
ties.” 
> Critical Failure Levels—Based on the 
well-supported assumption that equip- 
ment and component failures normally 
are independent and occur at a random 
rate, Rand has developed criteria which 
enable punch-card machines to draw an 
arbitrary line between failure rates 
which are “very high,” “high,” “low,” 
and “very low.” 

Rand has based its criteria for high 
and low failure levels on a 1% proba- 
bility level, very high and very low 
levels on a 0.1% failure probability, 
figures which its experience indicates 
are a reasonable compromise. However, 
Hadden points out that any desired 
probability level could be used without 
affecting punch-card machine proce 
dures. 
> Failure Level Formulas—The average 
number of failures (m) for any arbi- 
trary period, such as a month, is com- 
puted for similar types of squadrons, 
equipments, or components. The sig- 
nificance levels can then be computed 
from the following equations: 
© Very high: m + 3.09 \/m + 1.6 
e High: m + 2. lJ 
e Low: m — 2. : 0.0 
e Very low: m 3.09 \/m + 1.2 

Suppose that the tube failure rates 
in fire control equipments used in sev 
eral F-86D squadrons are under analysis. 
If the average number of tube failures 
per month per equipment for all squad 
rons is 9, then the corresponding failure 
significance levels are: 
© Very high: 20 tubes/equipment/ 

month. 

e High: 17 tubes/equipment/month. 

e Low: 2 tubes/equipment/month. 

e Very low: | tube/equipment/month. 
> Spotlight on Trouble—By means of 
Rand-developed procedures and _for- 
mulas, punch-card machines can be 
set up to sort masses of failure reports 
into any or all of the above categories, 
then print up a summary of the results. 

This might reveal that Squadron X 
is experiencing 21 tube failures/equip 
ment/month, a situation which ob- 
viously needs investigation. Possibly the 
squadron’s maintenance personnel o1 
procedures are inadequate. Maybe the 
equipment is being misused. 

If the sorting shows that Squadron 
Y is in the low-to-very-low category, 
with 1-2 tube _ failures/equipment 
month, an investigation may show that 
it has developed new maintenance or 
operating procedures which should be 
passed along to other squadrons. 
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lhe procedures outlined in Hadden 
and Sepmeyer’s report can provide 
month-by-month comparison of equip- 
ment reliability by squadrons, showing 
critical equipments, components, 01 
operating groups (see examples, p. 54). 

Hadden cautioned that the Rand 
formulas are valid only when the data 
is based on actual failures. If the data 
includes equipments or parts removed 
during preventive maintenance, the 
formulas cannot be used 
> Cautions on Semantics—While com 
mending the intent behind the Defense 
Department’s new standardized field 
failure report form, Hadden cautioned 
on difficulties that may result from its 
use. Failure report form terminology 
must be familiar and commonplace to 
GI maintenance men who fill out the 
cards; yet there is considerable diver 
gence in terminology between branches 
of the service, and even within the Air 
Force 

For example, if the report is to ask 
when the equipment failure occurred, 
such terms as “inflight operation” or 
“preflight checkout” are excellent for 
airborne equipment, but they have no 
meaning for men working on ground 
based air defense radar. 
> No Common Form—“The compro 
mises necessary to phrase some ques 
tions so that they mean the intended 
thing to people in different categories 





MODEL DESIGN AND 
CONSTRUCTION SUPERVISOR 


Design and construction experi- 
ence in all types of aircraft test 
models for aerodynamic tunnel 
tests, aeroelastic and flutter tests, 
special free flight tests, etc. 
Knowledge or required instrumen- 
tation techniques and equipment, 
familiarization with model re- 
quirements for representative low 
and high speed wind tunnels, and 
specific knowledge of precision 
model construction machinery and 
techniques. Full responsibility for 
operation of expanding group. 
Minimum of engineering degree 
equivalent plus 6 years or direct 
experience. 


Write or apply 


Engineering Personnel Office Dept A 


NORTH AMERICAN AVIATION 
Columbus 16, Ohio 











Developers 
of the 
Corporal 
Guided 
Missile. 





PROPULSION 
LABORATORY 


CALIFORNIA 
INSTITUTE OF 
TECHNOLOGY 


Active in all phases 

of electronics and physics 
related to guided missiles 
and jet propulsion. 


The nation’s foremost 
guided-missile research 
and development 
facility, established in 
1940, offers excep- 
tional opportunity for 
engineers and research 
scientists in the fields 
of guidance and con- 
trol, information theory, 
computers, electro- 
mechanical devices, in- 
strumentation, and 
related aspects of elec- 
tronic research, The 
| laboratory offers on 
| ideal blend of aca- 
industrial 


environments and main- 


demic and 


toins a high level of 
technical competence. 
Attractive salaries are 


, offered. 


A brochure describing 
opportunities and activities 
at the Laboratory will be 


| Sent upon request, 


1ON LABORATORY 
California Institute of Technology 
4800 OAK GROVE Of 


PASADENA 3, CALIFORNIA 
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Airplane, Al! Equipment 
Average for command. . 
Squadron failure level 
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319F.. 
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618F. 
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Fire Control! Systems 
Average for command. . 
Squadron failure level 

317F.. 
319F.. 
521F. 

618F. . 





Communications Equipment 
Average for command. . 
Squadron failure level 

SI7F..... 
764F.. 

Engine Control System 
Average for command. . 
Squadron failure level 

317F. 
343F 
618F. 


Airframe and Powerplant 
Average for command 
Squadron failure level 

94F 
317F 
343F. 


F-86D Airplane & Equipment Failure Rate 
per 100 A/C Hours 


(In-flight failures only 
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usually result in confusing them all,” 
Dr. Hadden believes. ‘““The important 
consideration both for intra-service and 
nter-service reporting is to be able to 
ompare results,” Hadden said. 

“This requires similar data, but not 
a common form. The price of uniform- 
itv far exceeds its only gain—a single 
form to print and supply,” Hadden 
uid 


Vendor Feedback 


Most avionic equipment failures re- 
sult from component failures, due 
either to their misapplication or poor 
quality. 

The former type of failure may be 
the fault of the equipment designer or 
component manufacturer; the latter is 
solely the responsibility of the com- 
ponent vendor. However, the compo- 
nent manufacturer usually is the low 
man on the totem pole when it comes 
to getting information on the perform- 
ance of his product in the field. 

Equipment manufacturers were urged 
to pass “part of the quality burden to 
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part vendors,” by C. M. Ryerson, en- 
gineering reliability administrator for 
Radio Corporation of America. Repre 
sentatives of Hughes Aircraft, General 
Electric, and Bendix Radio reported 
that their companies have set up to do 
this, on at least a limited basis. 
> Vendor Rating Systems—Bendix Ra- 
dio gives a numerical quality rating to 
each product they buy from more than 
2,500 vendors. H. C. Newton, manager 
of the company’s quality control de- 
partment, calls this system “‘one of the 
most effective quality control tools.” 
Reject data collected by incoming 
inspection is recorded and processed 
on punch cards, then summarized 
monthly. When these summaries point 
up a quality problem, Bendix invites 
the vendor into its plant to discuss 
wavs of solving it. 
>» GE Too—General Electric employs a 
similar system, with monthly tabula- 
tions showing the percentage of defec- 
tive material received from each vendor, 
according to George M. Armour of 
GE’s Heavy Military Electronics de- 
partment. 


If reject percentages exceed certain 
limits, vendors are notified and called 
in to explain. If improvements are not 
forthcoming, the vendors are dropped 
from GE’s approved list of suppliers 

GE also tabulates component failures 
during equipment assembly and testing 
These punch cards are sorted weekly 
to establish quality trends and as a 
check on prior inspection 
> Proves Out at Hughes—Hughes Ai: 
craft also employs a vendor rating sys 
tem with its 5,000 outside suppliers 
This system was a major factor in 
HAC’s cutting system rejects in final 
test from 17% in 1953 to only 8% in 
1954, according to D. A. Hill, director 
of the company’s quality control group 

HAC field engineers are now return 
ing failed parts, together with a de 
tailed history of the part failure, to 
better enable equipment designers to 
establish the true cause of failure 

In many cases, the failed part is re 
turned to the original vendor for his 
analysis, a move which meets with 
hearty vendor approval, Hill said 


Designer Feedback 


Symposium speakers agreed that the 
feedback of detailed and quantitative 
information on field performance and 
failures to equipment designers is an 
important step toward improving rt 
liability. The new field failure report 
ing systems promise to speed the feed 
back of such data. 
> Vital Feedback Loop—Although 
Hughes reportedly is studying the GI 
and similar field reporting systems, 
Hill called HAC’s field engineering 
group “the most vital feedback loop in 
our entire system.” ‘Trained Hughes 
specialists, stationed at every U. S. and 
foreign base where HAC equipment is 
used, transmit back detailed perform 
ince and reliability data. 

These field reports are reproduced 
ind widely distributed within the com 
pany. In addition, “IBM equipment is 
used to compile this information into 
a reservoir from which repetitive failures 
and significant quality trends can be im 
mediately observed,” Hill reported 

Hughes has another source of feed 
back, not available to many avionic 
equipment manufacturers—the fire con 
trol overhaul depot which the company 
operates under USAF contract. “Here 
we learn more of what actually happens 
to equipment after continued 
in the field,” Hill said. 
> RCA Ideas on .Feedback—RCA’s 
Rverson cited several areas where in 
formation feedback to equipment de- 
signers could do much to improve 
reliability and which should be part of 
a company’s reliability program. 

Ryerson called for information feed- 
back on: 

e Operational environment 


service 


conditions 


AVIATION WEEK, January 31, 1955 











FLIGHT TEST FILMS OF NEW 
DUAL PISTON EJECTOR 


Plane: North American F86F 
Place: Edwards Air Base 


Date: June 10, 1953 


NOTE: 

Hi-Speed camera reveals clean separation 
accomplished by uniform acceleration, 

high velocity with low peak force. 

Operational at transonic or supersonic speeds. 


BOHANAN 


first in force ejection 


SINGLE PISTON 
DUAL PISTON 


first to design, develop and manufacture 
cartridge-type ejectors for “force ejection” of external 
pylon stores for production USAF aircraft 








NORTHROP F89 

Ist production USAF aircraft using 
Bohanan cartridge-type force ejectors 
for jettisoning external fuel tanks. 


NORTH AMERICAN F100 
Equipped with either 14” or 30” dual piston 
ejector racks suitable for bombs or tanks, 


BOHANAN MANUFACTURING CO. 
2125 STONER AVENUE 

LOS ANGELES 25, CALIFORNIA 
BRADSHAW 2-5421 


Engineers looking for a future, submit resumé. 
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“The big problem,” said Frank McCord, “is finding time to 


As Whittaker’s chief engineer, Frank is top trouble shooter 
in the “headache” department —the valve company’s test 


“We're concerned mostly with problems and we’re constantly 
looking for trouble,” he went on. “For this reason we’re always 
hypercritical of all designs, an occupational ailment, I suppose.” 





The bustling test lab currently has 
37 active projects underway and a back- 
log of 43 more awaiting parts or sched- 
uling. About twenty percent of this 
total will be sub-contracted — routine 
studies of explosion proofing, salt spray 
effects, moist fungus, etc. 

Responsibilities of the lab fall into 
four general classifications, prototype 
testing, qualification testing, research 
and operational checks. To these might 
be added a fifth category —re-test, the 
prosaic name for trouble that can 
strike any project. 

“If all tests went smoothly, if every 
component performed perfectly, our 
job would be a cinch,” Frank explained. 
“The work really starts when complica- 
tions develop. It’s a formidable task 
requiring the combined efforts of the 
design engineers, the test engineers and 
the shop people.” 

When problems loom, they involve 
not only exhaustive analysis and pains- 
taking correction by the lab crews, but 
tricky re-scheduling of test programs 
on the basis of priority and possibly 
flight safety, revising reports and keep- 
ing customers informed at regular in- 
tervals on project progress. 

“We can keep abreast—perhaps a 
little ahead—of surging advances in 
aircraft and missile performance only 
if we continually explore unknown 
phenomena, delve into new com- 
pounds, new materials, new designs, 
pry into super-critical temperature 
ranges, vast pressures and flows,” Frank 
continued. 

“Such applications naturally ex- 
pose us to hidden troubles, some of 
which show up in initial test, some 
in prototype stage, some even later 
under the pounding of operational 
use. But in every case we do our level 
best to assure quality and dependa- 
bility as prescribed by customer 
specs and Whittaker tradition.” 

The company’s backlog of qualifica- 
tion testing, Frank said, has doubled 
within the last year to mirror the prog- 
ress of the industry and gauge the num- 





bers of experimental aircraft and 
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missiles under development. 


In Whittaker laboratory tests, he 
commented, three to four units of a 
given valve are put through the test 
chambers simultaneously after the basic 
design has been proved. This speeds 
up qualification and establishment of 
calibration data. To fully qualify a 
valve requires from ten to twelve weeks 
and costs between $3500 and $4000. 


McCord, who started with Whit- 
taker seven years ago when the lab 
comprised but three men working 
in a single test chamber little larger 
than a closet, explained that the 
valve company, for the most part, 
plans its test programs strictly to 
customer-approved specifications 
which in turn reflect military 
requirements. 

Units frequently are pushed far 
beyond these limits in the quest for 
data, however, ard in addition special 
tests are set up for the company’s in- 
dependent developments which are 
tortured to destruction in many cases. 

Practically all of the test equipment 
used in the two laboratory buildings 
was designed and built by Whittaker, 
including facilities for testing synthetic 
oils at high temperatures, high flows at 
both low and high pressures, fluid and 
hot air controls, vibration, humidity, 
altitude, leakage, sand and dust effects, 
yield points —test rigs, in fact, for all 
types of environmental and structural 
conditions to rigid extremes. 

Due to the driving nature of the in- 
dustry today, the lab must constantly 
balance time allotted, customer require- 
ments and the innate desire for product 
efficiency and reliability to meet all 
three demands — no easy task. 

Then, after completing the job, come 
the final reports, factual and complete, 
turned out by technical writers in 
average ten-day sessions... 

Overall, day in and day out, I'd 
describe test lab work as vital, ex- 
acting, demanding, challenging — 
and ulcer-producing. 


( Advertisement) 


= Fe] > 





which equipment will encounter in use 
Knowledge and experience gained by 
other engineers within and outside the 
company. 

e New sources of supply for compo- 
nents and materials and reliability data 
on new components and materials ob 
tained from special tests. 

Ryerson also urged equipment de 
signers to: 

e Develop alternate circuits and evalu- 
ate them to see which offers the great- 
est reliability for the present state of 
the circuit and component art. 

e Analyze possible misapplications of 
equipment in operational use. 

e Design safety factor into equipment 
so that performance will not seriously 
deteriorate in manufacture, storage or 
use. 

> Northrop Program—A comprehensive 
tube surveillance program aimed at lo- 
cating and correcting tube-circuit in- 
compatabilities, an important cause of 
equipment unreliability, was reported 
by Karl F. McCready of Northrop Air- 
craft. (David E. Conklin co-authored 
the paper.) 

A secondary objective of the program 
is to determine the quality of tubes 
that are obtainable at the present time 
and to evaluate various tube testing 
procedures. 

Northrop carefully numbers and then 
tests all tubes to MIL-E-1B spec re- 
quirements, recording its findings on 
punch cards for future references. If 
a tube passes these tests but later mal- 
functions or fails to perform properly 
when subjected to system tests, a 
special group in the Northrop reliability 
section analyzes the problem. 

Where the analysis indicates that 
tube improvements are needed, North- 
rop transmits such recommendations to 
the armed services in the form of recom- 
mended additional specification con- 
trols on the particular tube characteris- 
tics. 

Where circuit improvements are in- 
dicated, specific data showing the mag- 
nitude of the problem and the degree 
of improvement required is fed back to 
Northrop’s own circuit design engi- 
neers. 
> Pot Luck—In some instances a more 
extensive investigation is needed in 
which case a “special problem analysis”’ 
is launched. 

For example, Northrop system tests 
were rejecting a number of amplifiers 
whose balancing potentiometers appar- 
ently lacked sufficient range. The value 
of pot resistance had to be as small as 
possible to give good resolution, yet 
large enough to accommodate any tube 
whose characteristics met the MIL 
tests. 

A pot with 2,000-ohms resistance had 
been selected on the basis of original 
calculations. However, special prob- 
lem analysis showed that the fault lay 
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neither with the pot nor the tubes in 
themselves, but arose because of an 
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Phil TTT 


New Phil-trol Relays Available with 
Printed Circuit and Taper Tab Terminals 


Phil-trol Engineering, in its constant policy 
to keep abreast and ahead of the rapid 
progress in electronic design and produc- 
tion techniques, has developed several new 
relays. Those shown here illustrate a com- 
pletely new sub-miniature type, the mi- 
nute, featherweight Phil-trol “15”’ series. 
They are available with printed circuit 
terminals as well as with standard solder- 
ing lugs. 

Also shown is the popular, improved 
Phil-trol type “8” relay, available with 
printed circuit or Taper Tab terminals 

In designing these new relays Phillips 
Control Corporation applied their long 
specialized experience and their same 
standard practice of producing the finest 
relays possible for the intended applica- 
tions. And to achieve greatest economy 
commensurate with top performance and 
long, dependable life. 

The new Phil-trol “15” series, and the 
improved type “8,” added to the Phil-trol 
line, further broaden the unusually wide 
selection of Phil-trol Products available 
for practically every relay application. 

You are invited to call upon the compre- 
hensive Phil-trol Engineering Service to 
help you determine the exact Phil-trol 
relay best for your application—or to 
work with you on “special” problems 


without obligation. 


Let 


Phil-trol Progress 
Help Solve Your 


Relay Problems 


Phil-trol Type 


Contacts are silver. Shown actual size—weight is approximately 


1 ounce. Also available with standard soldering terminals. 


15QA with printed circuit terminals of brass. 























END VIEW 


Here is the new Phil-trol Type 1SQA Relay (above). Sub-miniature in size, light in 


weight, it is ideal where dependable performance is a ““must” 


as in delicate instrumen- 


tation, Radiosonde equipment, or the Autronic Eye. For DC operation up to 60 V., 


with contact | Form C (S.P.D.T.) 


This Phil-trol 8QA, DC relay is equipped with 
the new wedge action Taper Tab terminals for 
simple, fast, positive connections. No soldering 
problems. Phil-trol Engineers have made the 
8QA available in a Taper Tab model to save 
time and labor in assembly. It is also available 
with printed circuit terminals. 


PHILLIPS CONTROL CORP., Dept. AW, Joliet, tl. 


Gentlemen: Please send me your General Catalog [ } at 
1 am also interested in: Phil-trol Type 15 Printed Circuit Relays |_| 


Phil-trol Type 8QA Taper Tab Relays |_| 


Nome 
Company 


Street 





END Vitw SIDE VIEW 


The Phil-trol 8QA is highly sensitive, pro- 
vides fast opening and closing. Heavy duty, 
long-life bearings give precision operation. 
Contact springs are equipped with twin 
contacts to assure maximum reliability. Oper- 
ating voltage up to 230 voits DC. Weight is 
approximately 3 ounces. 
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neither with the pot nor the tubes in 
themselves, but arose because of an 
overall adverse buildup of tolerances. 

Tests on a limited number of tubes 
plus statistical extrapolation enabled 
the Northrop reliability group to recom- 
mend a 7,300-ohm pot, which elimi- 
nated the difficulty, McCready said. 
> Feedback to Supply—Adequate pro- 
visioning of spare parts for electronic 
equipment is called “one of the most 
serious problems of military supply” 
by Hadden and Sepmeyer in their 
paper. 

In the past, spares have been stocked 
on the basis of an arbitrary percentage 
of the number of equipments in use, 
with extra numbers of failure-prone 
components provided on the basis of 
engineering or experience estimates, the 
Rand scientists pointed out. The result 
often has been serious shortages of 
many critical items, an oversupply of 
others. 

Now, however, the recently devised 
field failure reporting systems can be 
used to provide actual parts consump- 
tion data, providing that all part re- 
placements (including preventive main- 
tenance) are included in the reporting 
system. 

However, preventive maintenance 
replacements must be carefully identi- 
fied so as not to introduce spurious data 
into field failure analyses, Hadden and 
Sepmeyer said. 


Avionics Firms Tell 


Of New Expansions 


Kay Lab, fast-growing San Diego 
avionics firm headed by LaMotte T. 
Cohu (former president of Convair), 
has announced plans to build a new 
30,000-sq. ft. facility. This is one of 
several recently announced avionics in- 
dustry expansions. Others include: 

e Ultrasonic Corp., Cambridge, Mass., 
has purchased the Stamford Electronics 
Co., maker of test equipment. The 
move is expected to increase Ultra- 
sonic’s activities in the fire control and 
missile fields. Stamford Electronics’ 
key personnel and facilities will be 
moved to Cambridge. 

¢ Polarad Electronics Corp., Brooklyn, 
N. Y., has acquired 55,000 sq. ft. of 
new plant in Long Island City, N. Y., 
as part of company’s program to ex- 
pand its activities in the fields of com- 
puters, klystron tubes, and microwave 
components. Company’s executive and 
engineering offices will be located in 
the new plant. 

© Helco Products Corp., Santa Monica, 
Calif., makers of pressure control de- 
vices and precision pots, is expanding 
its plant facilities to specialize in the 
manufacture of tiny precision potenti- 
ometer elements which form integral 
parts of customer’s product. 
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LTR-800 VHF transmitter-receiver. 


New VHF Unit Offers 
800-Channel Range 


A new 800-channel VHF transmitter- 
receiver, with 50-kc. channel spacing 
over the 108-to-148-mc. band, has been 
announced by LearCal Division of Lear, 
Inc. The new LTR-800, with trans- 
mitter rated at 8-w. output, comes in a 
4 ATR size package and weighs less 
than 25 Ib., including inventer. Unit 
is designed for 14- or 28+. d.c. 
operation. 

The new LTR-800 permits transmis- 
sion and reception on the same fre- 
quency with a single setting of the 
remote tuning selector, although opera- 
tion on separate frequencies is possible 
if desired. Another feature: When 
transmitter is not being used, its modu- 
lator can be used to boost receiver out- 
put sufficiently to operate cockpit and 
cabin speakers. 

The VHF receiver is crystal-con- 
trolled, with sensitivity better than 1 
microvolt for 500 mw. of audio power 
output with single-to-noise ratio of 10 
db. or better, Lear says. Company adds 
that spurious receiver responses, in- 
cluding image responses, are down not 
less than 60 db. 

First production models of the LTR- 
800 are expected this summer. Specifi- 
cations are available by writing to com- 
pany at 3171 So. Bundy Drive, Santa 
Monica, Calif. 
> New Unicom—Lear has also an- 
nounced a new two-way VHF ground- 
to-air communications set, Model 
LTR-6GH, containing a 10-w. crystal- 
controlled transmitter, tunable receiver, 
built-in power supply, speaker, mike. 

VHF receiver, covering range of 108 
to 127 mc., is tuned with slide-rule 
dial, and can be calibrated precisely at 





SELECTOR chooses any of 800 channels. 


the Unicom frequency (122.8 mc.) by 
pressing a button. L1’R-6GH operates 
from 110 v. a.c., but is also available 
for 6-v. battery operation. 


— 7 
Engineers Get New 
Test Equipment 

A variety of new electronic labora- 
tory test equipment of interest to engi- 
neers in the avionics field was an- 
nounced recently. Among the devices: 
e Variable-frequency generator, Model 
1420-B, covers range of 50 to 6,000 
cps. with internal oscillator, up to 20 
ke. with external oscillator. Power out- 
put is 300 va., distortion under 2%, 
and regulation less than 2% from 
no-load to full-load, according to manu- 
facturer. Several output voltages be- 
tween 80 and 270 are _ provided. 
Manufacturer: Communication Meas- 
urements Lab, Inc., 350 Leland Ave., 
Plainfield, N. J. 
e Electronic switch, Type 330, converts 
any cathode-ray oscilloscope into a dual 
trace unit over the range of d.c. to 15 
mc. Switching may be triggered from 
the oscillograph-gate output at rates of 
0 to 100 ke., or may be set at recurrent 
rates of 1, 10, or 100 kc. Manufacturer: 
Instrument Div., Allen B. DuMont 
Labs, Clifton, N. J. 
e VSWR amplifier, Type 277, a low- 
noise, high-gain, low-cost audio ampli- 
fier for use with slotted sections in 
measuring VSWR over the range of | 
to 100. Device has 0.3-microvolt sensi 
tivity over full scale, manufacturer says. 
Special circuitry provides expanded 
meter scale for accurate reading of 
VSWR between 1.0 and 1.3. Selector 
switch permits operation with either 15 
or 50 cps. bandwidth centered at 1 kc., 
or broadband operation from 350 to 
2,500 cps. Manufacturer: Polytechnic 
Research & Development Co., Inc., 262 
Tillary St., Brooklyn 1, N. Y 
e Fixed-frequency oscillators provide 2 
watts of sine-wave power at 10 v., with 
less than 0.08% harmonic content at 
any frequency, factory set to customer’s 
requirements, in the range of 300 to 
10,000 cps. Frequency shift between 
no-load and full-load is reportedly less 
than 0.16%. Manufacturer: Neucor, 
Inc., 45 West Union St., Pasadena 1, 
Calif. 


Small Radio Used 


In Ocean Crossing 


A new small lightweight HF trans 
mitter-receiver for light and business 
plane use where longrange communi- 
cations are desired is available with 
five or 11 crystal-controlled channels for 
operation in the 2 to 10-mc. band. 

The new SunAir set was used by 
Max Conrad on his nonstop New York- 
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{os and instantaneous! Imperative to 
the missile that seeks out and destroys an enemy! 
Imperative to the automatic homing that brings an 
airliner to its destination. Into these guidance 
computers go resotvers which translate positioning 
data into electrical impulses. Because of their 
vital role, the Armed Forces demand resotvers of the 
highest precision ...and Ketay supplies them. 


VITAL TO GUIDED MISSILES 
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COMPUTERS FOR INDUSTRY, TOO 


— sd 


Industry, too, is using R&sotvers. For example, RE&SOLVERS 
are used in analog computers which are saving 
thousands of man-hours in solving mathematical 
problems relating to research, quality 
control, and production techniques. 


Ketay is a major supplier of resoivers to both the military 
and leading industrial firms. They are specialists 
in the design, development and manufacture of 
SYNCHROS « SERVO MOTORS « RATE GENERATORS « 
RESOLVERS « MAGNETIC AMPLIFIERS « GEARS AND GEAR 
TRAINS « SERVO MECHANISMS « POTENTIOMETERS « 
AIRBORNE INSTRUMENTS « ELECTRONIC EQUIPMENT. 
When high precision and fine quality are important 
... look to Ketay! 


f INSTRUMENT CORPORATION 
rs a y 555 Broadway, New York 12, N. Y. 
Pacific Division: 12833 Simms Avenue, Hawthorne, California 


Research & Development Division, New York, N. Y. 
Kinetix Instrument Division, Commack, N. Y. 
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Tuner is standard console type covering 12-page bulletin describing advantages of 
2 ae | > ny copper-clad Phenolite printed circuitry. 
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Semops across the continent. That's a lot of power to pull one plane — but, then, 
5365 miles-per-hour is a lot of speed for a commercial airliner. This speed 
plus the luxury of the DC-7 accounts for the fact that American has 


had to triple its new service in less than six months time. 


High output engines such as those on the DC-7 demand the finest in 
lubrication. To protect its Turbo Compounds, American has again chosen 
Sinclair Aircraft Oil — as it has for the past 20 years. Today, more than 45% 
of the oil used by major scheduled airlines in the U. S. is supplied by 
Sinclair. Why not place your confidence in Sinclair Aircraft Oil? 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20 N.Y. 
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S-5-DTR weighs 23 Ib. 


to-Paris flight in a Piper Apache last 
November (AviATION WEEK Nov. 22, 
1954, p. 98). It comes in three differ- 
ent models: 

eS-5-DTR, five channels, for panel 
mounting; measures 64 x 5 x 124 in; 
weighs 23 lbs.; is priced at $795 in- 
cluding dynamotor, F’.O.B. factory. 

e S-5-RTR is functionally similar, but 
of the remote-mounted S-5-RTR; weighs 
25 Ib.; sells for $1,395. 

eS-11-RTR is an 11-channel version 
of the remote-mounted 5S-5-RTR, 
weighs 25 Ib.; sells for $1,395. 

All models are designed for 12 or 
24-v. d.c. operation. Manufacturer is 
SunAir Radio, Broward International 
Airport, Fort Lauderdale, Fla. 

Other new radio communication and 

navigation equipments for aircraft in- 
clude: 
e Avigator, Model AT 99-45(A), com- 
bination omnirange and VHF com- 
munications receiver and transmitter, 
with low frequency receiver and direc- 
tion finder, including a new super- 
sensitive “whistle direction finder”; 
weighs only 11 Ib.; measures 64x5x11 
in. 

Set permits simultaneous VHF com- 
munications reception while using low- 
frequency direction finder that can be 
used in conventional fashion or with 
new “whistle” feature, which improves 
homing sensitivity. Highlights include 
six-channel VHF transmitter, VHF re- 
ceiver tunable over the 108-130 mc. 
band, and direct omni-bearing indica- 
tion. 

Manufacturer: Mitchell Industries, 
Inc., P.O. Box 17, Mineral Wells, Tex. 
e Automatic antenna tuner, Model 
AAT Type 4, which manufacturer 
says meets essential requirements of 
Arine Characteristic 525, automatically 
tunes all fixed wire antennas, grounded 
or open, on commercial aircraft ranging 
from Douglas DC-3s to Boeing 377 
Stratocruisers. 

Using only one tube, new tuner 
covers frequency range of 2 to 22 mc., 
weighs 164 Ib., and can be used with 
any HF transmitter having a 52-ohm 
coaxial output, nominal carrier power 
of 50-100 watts. No external RF re- 
lays ate required. 

Manufacturer: Aerocom, Miami 32, 
Fla. 

e Automatic direction finder, Model 
ADF-15A, designed to meet both mili- 
tary and CAA specs, weighs 23 Ib., in- 
cluding indicator and loop assembly. 
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Tuner is standard console type covering 
three bands: 190-430 kc., 480-1,025 
ke. ,and 1,025 ke. to 1,725 ke. 

Ferro-dynamic loop is scaled against 
dust and moisture, has rotational speed 
of 30 deg./sec., or 90 deg./sec. if de- 
sired. Loop can also be driven manu- 
ally to locate aural null. 

Manufacturer: LearCal Division, 
Lear, Inc., 3171 So. Bundy Drive, 
Santa Monica, Calif. 


Avionic Literature 


Among new bulletins and catalogs 
recently issued, the following are of 
interest to persons in the avionics field: 


® Airborne Instruments is title of new 56- 
page catalog of transducers, including 
accelerometers, pressure instruments and 
Machmeters, gyros (both rate and free), 
and vanes and probes. Application engi- 
neering data is included. G. M. Giannini 
& Co. Inc., 918 East Green St., Pasadena 
1, Calif. 


® Telemetering components, such as variable 
reactance oscillator, strain-gage oscillator, 


voltage controlled oscillator, crystal con- 
trolled phase-modulated transmitter, com- 
mutator-gaging unit, and dynamotor unit 


are described in technical bulletins TSS-A- 
874, A-949, A-957, A-960, A-CG, and A-DYN. 
Raymond Rosen Engineering Products, Inc., 
32nd and Walnut Sts., Philadelphia 4, Pa. 
® Miniature relay, hermetically’ sealed, 


specs and application data GEA-6213 
(4 pp.) General Electric Co., Schenectady 
oe me A 


is title of new 


® Mechanize Your Wiring 





New French Radar 
Serves Orly Field 
(McGraw-Hill World News) 


Paris—Powerful new French sur- 
veillance radar recently installed at Orly 
Field near Paris, with its antenna 
mounted atop 50-foot tower, scans the 
skies at distances up to 95 miles and 
altitudes to 40,000 feet. 

The 600-kw. radar, used by the Paris 
Regional Control Center, was built by 
Compagnie Francaise Thomson-Hous- 
ton. The 23-ft.-wide parabolic antenna 
provides a narrow radar beam, 0.8 deg. 
wide, and rotates at 6 rpm. 

In the contro] center (above), the 
monitored area is divided into six sec- 
tors with two operators working side by 
side on both radar and non-radar re- 
porting, an arrangement that is unique 
in Europe. 

Although the new radar presently is 


A 


12-page bulletin describing advantages of 


copper-clad Phenolite printed circuitry. 
National Vulcanized Fibre Co., Wilmington 
99, Del. 


® Dictionary eof Electronic Terms, listing 
over 3,500 terms, edited by Dr. G. R. Part- 
ridge of Purdue University, is available 
for 25 cents from Allied Radio Corp., 100 
N. Western Ave., Chicago 80, Ill. The 72- 
page booklet is identified by stock number 
37 K 756. 


© Digital instruments, series of five types 
for automatic counting, recording and con- 
trol, are described in brochure available 
from Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio. 


® Designers handbook on cathode ray tubes 
for military and industrial use (40 pp.). 
Ask for ETD-985 General Electric tube, 
Schenectady 5, N. Y. 

entitled “A 
Overall 


® Telemetering aid, an article 


New System for Monitoring the 
Transduction Ratio for Analog Recording 
Channels Employing Bridge Type Trans- 


ducers,” is available as Instrument Notes 
No. 28 from Statham Laboratories, Inc., 
12401 W. Olympic Blvd., Los Angeles 64, 
Calif. 

available in power 
range of 5 to watts, are described 
in 16-page catalog 4-260. Raytheon Manuf. 
Co., 6120-PR, Waltham 54, Mass. 


® Electronic test equipment, including vac- 
uum tube voltmeters, square wave genera- 
tors, oscillators, bridges, power supplies, 
and wide band amplifiers are described in 
i-page bulletin available from Shasta 
Beckman Instruments Ink 1432 Nevin 
Ave., Richmond, Calif. 


® Voltage stabilizers, 
5 2,000 


® Lear VGI, remote vertical gyro and panel 
indicator system are described, application 
and design details given in a 16-page 
brochure. Lear, Inc., 3171 S. Bundy Drive, 
Santa Monica, Calif. 











used only to confirm pilot-reported 
positions, officials expect to extend its 
use gradually to direct traffic control 
permitting the reduction of present air- 
craft separations. 

Paris Airport, consisting of Orly and 
Le Bourget, is the second busiest com- 
mercial air terminal now operating in 


Europe. 
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First used in 1952 for 


DC-6, PLEXIGLAS 55 wasn 
canopies of the Boeing B-47, 
Today this improved grad 


: 


transparent plastic is being used 
more types of military and con 
Current production aircraft using P.exicias 55 
include: 
Boeing B-47 
Cessna T-37 
Convair F-102 
Douglas A4D 


PLEXIGLAS 55 is characterized 


Douglas DC-7, DC-6B, DC-6 
Lockheed F-104 

Martin B-57B 

North American F-100 


| 


improved craze-resistance and 


mum useful service temperature. Com! 


Prexictas is a trademark, Reg. | 


of the Western Hemisphere 
Canaptan Distaisutor: Cryst 
Jarvis Street, Toronto, Ontario 





il clarity, formability and weather- 
ties of PLEXIGLAs acrylic plastic, these 
vide significantly longer service 
nsparent enclosures on current pro- 
rcraft. For the planes of the future, 
ng to raise the quality of trans- 


to an even higher level 


CHEMICALS Ee FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





NEW AVIATION PRODUCTS 





F-86E MAXIMUM PERFORMANCE TAKEOFF is recorded by Fairchild Flight Analyzer Camera. Photo was taken directly into the sun. 


Flight Analyzer Camera Finds New Uses 


A trio of new developments high- 
light the advances being made by Sher- 
man Fairchild & Associates in the rela- 
tively unexplored field of data record- 
ing cameras and associated equipment. 
The instruments, wnich had been used 
to record and analyze takeoff, are now 
being used to study in-flight and land- 
ing characteristics of aircraft and mis- 
siles and many other aeronautical 
applications (Aviarion Week June 8, 
1953, p. 55). 

P Acceptance & Diversification—Karl 
Fairbanks, vice president of the firm, 
told Aviation WeEEx that these three 
programs are going forward at his com- 
pany: 

© Model IV-A Flight Analyzer Camera 
with 6-in. focal length lens is gaining 
acceptance at military test centers and 
with airframe manufacturers; 22 units 
have been contracted for to date. 

© Model VI-A Flight Analyzer Camera 
with a 12-in. focal length lens has been 
manufactured and the first unit shipped 
to Eglin AFB, Fila. 

e Broader line of photo data recording 
instruments is undergoing develop- 
ment. 

> Model IV-A—Here is how the Model 
IV-A Camera photographs a moving 
target, such as a plane taking off: The 
camera (body, lens and photographic 
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plate) remain stationary, while track- 
ing a moving object with two, wide 
spread handles moves a shutter across 
the plate so that it takes a series of 
strip pictures, each contiguous to the 
next, across the entire face of the plate, 
while superimposing a time record on 
each picture. 

Since the plate remains in a fixed 
position relative to the plane's flight 
path (the two being lined up to be 
parallel), space position of the aircraft 
recorded on the plate is five to six times 
more accurate than anything obtained 
with previously used instruments, and 
data reduction time is sliced up to 
50%, according to Fairbanks 

Among purchasers of the Model 
IV-A, Fairbanks lists Edwards, Eglin, 
Patrick and Rome AFBs, Patuxent 
Naval Test Center, and the Royal 
Canadian Navy. Reorders for some of 
these installations are now being nego 
tiated. 

Among the airplane companies pur- 
chasing the instrument are McDonnell, 
Bell, and Fairchild. Boeing-Wichita 
is using one to check B-47 takeoffs, and 
Goodyear is reported to have used the 
Navy analyzers to record sinking speed 
tests of lighter-than-air craft. 

Cessna, Beech and North American 
have also expressed interest in the in- 


strument, according to Fairbanks. 

> Model VI-A—New version of the 
Flight Analyzer Camera, the Model 
VI-A, differs from the Model IV-A 
primarily in size and in the type of 
lens. The latter is equipped with a 
Bausch & Lomb 6-in. focal length lens. 
lhe Model VI-A camera uses a Kodak 
\erostigmat, 12-in. focal length lens. 

[he 12-in. lens enables the camera 
to give the same size image from twice 
the distance, while covering a slightly 
greater field. Or, it can render greater 
detail than the 6-in. unit at shorter dis- 
tances. 
> Broadening Applications—Fairbanks 
points out that applications of the 
Flight Analyzer Camera are broadening 
as users become more familiar with its 
potentials. 

For example, the camera was initially 
used primarily to record the takeoff and 
landing paths of aircraft. Now it is 
used for such applications as tracking 
missile launchings and_ trajectories, 
entry angles of torpedoes into water, 
and “the calibration of other precision 
recording instruments of extended 
range,” Fairbanks says. 

He believes this is only the begin- 
ning. For instance, the analyzer lends 
itself to the installation of a series of 
cameras along a predetermined flight 
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path with each camera radio-triggering 
auxiliary cameras, forming a complete 
photo-recording system. 

> Enlarging the Line—Encouraged with 
the success of the Flight Analyzer 
Camera, Sherman Fairchild & Asso 
ciates are actively engaged in develop 
ing a broader line of photographic 
data recording instruments. Among the 
new items are a miniature, highspeed, 
short-interval camera, a 24-in. ballistics 
camera and other instruments to record 
electronically presented events such as 
might appear on a cathode ray tube. 

In addition, each photographic data 
recording instrument requires com- 
panion assessing devices which the 
company is preparing to provide. As 
an example, development is now un- 
der way of a read-out. device to measure 
Flight Analyzer records and present 
data either visually or electrically for 
use with punched cards and computer 
devices. 

As a result of these expanded ac 
tivities, Fairchild plans to build a plant 
in Westchester County (suburban New 
York), where it will have room to in 
crease both research and manufacturing 
activities. 


INSPECTION rig uses force indicator. 


Force Indicator Rig 
Speeds Inspection 

For speedier quality tests of precision 
spring-actuated assemblies, a standard 
force indicator has been built into a 
special fixture having a buzzer and 
vulcanized fiber block containing the 


test piece 

The assembly is put into the block 
and the force indicator, having a special 
test fitting, is pushed forward so that it 
compresses the tip of the plunger. The 
test fitting meets the metal sleeve in 
the block at the test length specified by 
the user. A buzzer sounds, as the fitting 
and sleeve complete a circuit. The in- 
dicator then is backed off until the 
buzzer stops and the reading taken at 
the breaking point. 

The specified load at the test length 
has been calculated, so indicator’s dial 
should give the acceptable reading if the 
part is to be passed. In practice, t the dial 
is. marked with a grease pencil at the 
allowable load limits. 
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The rig was devised at the plant of 
Bard-Parker Co., Inc., Danbury, Conn.., 
using a Hunter Spring Co. standard 
force indicator. Hunter’s address: Lans 


dale, Pa. 
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LEAR 413 maintains positioning accuracy. 


Miniature Actuator Fits 
In Thin Control Surfaces 


An entirely new limit-switch system, 
eliminating backlash normally encoun 
tered in control gear trains and mak- 
ing possible more accurate stroke length 
positioning, is offered by Lear, Inc., in 
its new linear actuator for aircraft 

Che actuator has applications in thin 
control fuel dump 
valves and mechanical-advantage shift 


surfaces, also in 


benefit of the Lear Series 
of making position switch 
settings over a wide range of stroke 
Once set, the firm notes, 
accuracy is retained within 
close tolerances a longer period 
of time than is common with conven 
tional limiting devices. 

The new Lear 413 series is designed 
for applications where weight and size 
are critical factors. Weight varies from 
1.7 Ib. Ultimate structural strength is 
up to 2,000 Ib., maximum static 
strength to 1,300 Ib. and operating out- 
put up to 500 Ib 

Envelope size of th 
in 413 series is 1%x3? in., with an over 
ill retracted length of 74 in. Maxi 
mum stroke is 3 in. A radio noise filter 
is an integral part of the unit, designed 
to operate from a standard aircraft 
26-v. d.c. supply 

Electrical leads can be brought out 
the front, bottom and either side of 
the housing, permitting flexibility in 
installation 

Lear, Inc 


Another 
$13 Ease 


positions 
positioning 
OVCI 


largest actuator 


Grand Rapids, Mich 


Tester Makes Various 
Gyro Gunsight Checks 

A testing-measuring device for check- 
ing gyro computing gunsights and in 
dicating the equipment’s operating 
characteristics has been developed by 
Telectro Industries Corp. 

Model 519 sight tester has circuits 
for opening computer stiffness and 
sight head torque motor circuits; con- 
trolling the displacement of the target 
index; “making characteristic time meas- 
urements; checking stiffness motor cur- 


DOES YOUR PRODUCT LABEL... 


Stick To The Job?...Metal-Cals are per- 
manent, indestructible! 


identify? ...Metal-Cals stay clear, sharp, 
easy-to-read under all conditions. 


Cost $$ To Apply?...Metal-Cals slash 
application costs, both in labor and material 
—no fastening devices needed. 


Look Good?...Metal-Cals come in various 
colors, both shiny and matte finish! 


Suit Your Product?...Metal-Cals conform 
to any smooth surface; .003” anodized foil 
becomes almost a part of the product itself! 


Wear Well?...Metal-Cals for outlast the 
best decals and litho plates! 
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Use this coupon for FREE SAMPLES AND Ah 
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rent, the torque motor voltages and 
checking excitation frequency and cur- 
rents. Also indicated are proper cycling 
of thermal switches in the sight system. 

Equipment, complete with five acces- 
sory cables, weighs about 60 Ib. Case 
measures 144 x 19 x 153 in. 

Telectro Industries Corp., 35-18 13th 
St., Long Island City 1, N. Y. 


High-Purity Furnace 
Handles 50-lb. Batch 


Moderate-scale production of high- 
purity metals or experimental or pilot- 
scale output is the purpose of the new 
Model 436 Stokes vacuum furnace hav- 
ing a melting capacity of 50 Ib. 

The furnace can be equipped with 
a tilting crucible and a 2-ft. turntable 
on which multiple molds can be sup- 
ported for semi-continuous casting. It 
can also be fitted for vacuum sintering 
and casting by bottom pouring. 

A 3-in. full-opening vacuum lock 
contains a bucket which holds the 
alloying materials to be added during 
melting. It also permits samples to be 
taken and temperatures measured by 
thermocouple without breaking the 
vacuum in the chamber. 

Stokes Machine Co., Inc., 
Tabor Rd., Philadelphia 20. 


5500 


Torque Wrench Lets Go 
At Finish of Job 


A new powered torque wrench that 
automatically and completely releases 
when the fastener reaches predeter- 
mined torque is now available following 
a year of on-the-job testing by several 
companies. Trade name is Pow-OR- 
Tork. 

Continuous and fully automatic oper- 
ation is stated to eliminate inaccuracies 
sometimes encountered as a result of 
overcoming alternate static and dynamic 


MULTISPINDLE model of torque wrench. 


friction in the tightening cycle. The 
automatic release cycle obviates possi- 
bility of errors from misreading gages 
or other human error, as well as dis- 
tortion or breakage caused by over or 
under reaching of desired tension, the 
maker points out. 

Tool is available in mechanically sup- 
ported single and multiple spindle 
wrenches to any bolt pattern and in 
numerous sizes. Operation can be de- 
signed for air power and torque may be 
remotely controlled. 

Ohlsson & Rice, Inc., 3340 Emery 
St., Los Angeles 23, Calif., is the man- 
ufacturer, under exclusive license from 
Torque Corp. of America. 


Snow Compactor Builds 
Military Runways Fast 


Toronto—Canada has developed a 
snow compactor capable of building 
a 3,000-ft. runway for a medium 
bomber in 45 hr. Work on the proj- 
ect has gone on since 1945. The United 
States reportedly assisted in the de 
velopment. 

The compactor chews up snow into 
the consistency of grain sugar and can 
also handle trees up to 6 in. in diam- 
eter. The principle is that snow will 
bear a great deal more weight when it 
is compressed than loose. 


Experiments were carried out at 
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Pressure Pattern Scale Speeds Flight Planning 


value for D-value change of either 100 ft. 
or 200 ft. for any given latitude from 15 
deg.-75 deg. and for airspeeds of 150 kt. 


This pressure pattern plotter is designed to 
simplify computations and chart work 
needed in flight planning and pressure pat- 
tern navigation. Straight edge of the de- 
vice is designed for distance measurements 
on weather charts of three different scales; 
beam-wind component scales are calculated 
for solution by inspection the component 


66 


to 450 kt. Scales are said to be accurate 
at 50 deg. latitude on a chart with stand- 
ard parallels of 30 deg. and 60 deg. Plotter 
and instructions are available from Aero- 
nautical Service, Inc., Annapolis, Md. 





Canadian air bases at Goose Bay, Ka- 
puskasing and Fort Nelson, and at 
Thule, Greenland. It is reported that 
the machine cannot be used for strips 
for intercontinental bombers, since the 
planes are too heavy. 





ALSO ON THE MARKET 





Processing chemical kit for oscillo- 
graphic photo recording paper elimi- 
nates final water bath, increasing pro- 
duction by 50%, says the maker. Proc- 
ess enables use of new continuous proc- 
essors that have no plumbing and are 
considerably more economical than 
other types. Total water needed with 
new process is six gallons.—Du Pont 
de Nemours & Co., Photo Products 
Dept., Wilmington, Del. 


Cabinet or shelving capacity can be in- 
creased 30-70% using a new mobile 
storage system, whereby units are 
mounted on tracks, with rows close to- 
gether. Sliding cabinets aside permits 
access to rear units. Space is saved by 
elimination of aisles—Dolin Metal 
Products, Inc., 315 Lexington Ave., 
Brooklyn 16, N. Y. 


Rock-lock grommet that provides vibra- 
tion-damping and part-positioning seal 
against liquid, air and dust (described 
in Aviation Week Dec. 27, p. 68) is 
now being produced by Stalwart Rub- 
ber Co., the only authorized licensee, 
according to the inventor, W. H. Moor- 
head. Grommet will also serve as an 
insulator.—Stalwart Rubber Co., 362 
Northfield Road, Bedford, Ohio. 


Quick-release shear pin has its only 
moving part activated by a silicone- 
rubber core impervious to temperatures 
from —100 to 500F, as well as to mois- 
ture, oils, alkalies and most acids. 
Available in various lengths with diam- 
eters of one-quarter inch up, or in cus- 
tom sizes if needed.—Harley Patents, 
Dept. 12, 607 Fifth Ave., New York. 


Rubber compound sealant for high- 
vacuum applications such as electronic 
devices, electron microscopes and the 
like is designated 366YV. Compound 
is a formula of Buna N Polymer which 
can be injection-molded into special 
and standard shapes. Free samples 
ivailable.—Minnesota Rubber & Gas- 
ket Co., Dept. KP, 3630 Woodale Ave., 
Minneapolis 16. 


Photo-sensitive aluminum for use in 
template making, identification tags 
and the like is being produced in rolls 
up to 32 in. wide and any desired 
lengths. It can be worked using either 
positives or negative, and no darkroom 
is required for processing.—Anken 
Chemical & Film Corp., Newton, N. J. 


AVIATION WEEK, January 31, 1955 





THESE SURFACES AND PITCH DIA 
OF 1.375-16 CLASS 3 THREAD MUST 
BE SQUARE AND TRUE WITHIN 
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j . FULL INDICATOR READING \ 
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HOLES—ANGULAR 
LOCATION OF HOLES 
AND CENTER OF 
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THIS SURFACE AND PIT 
THREAD M T BE SQUARE 
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CARBURIZE AND HARDEN [_D. EXCEPT THREAD 
ON O.D. DEPTH OF FINISH CASE ’ . 


».. Vou Specify It... Youll Get It from Allied’s Plant 3! 


Other 
Allied Products 
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SPECIAL COLD FORGED 
PARTS + STANDARD CAP 
SCREWS + SHEET METAL 
DIES PRODUCED IN IRON, 
ALLITE (ZINC ALLOY) AND 
PLASTIC + R-B INTER- 
CHANGEABLE PUNCHES 
AND DIES 
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PLANT 1 
Detroit, Mich. 


ALLIED PRODUCTS 


DEPT. D-22 


Detroit, Mich. 


Give Allied extremely close machining tolerances . . . specifications for 


surface finish in the low microinch range . . . minimum limits in heat treat 


requirements . .. and you can be sure that you'll get what you want. 


Because of the type of customers with whom Allied has been working for 
many years, precision has become standard—not unusual—procedure at 
Plant 3. It has necessitated the use of equipment especially suited for 
economical and efficient production of this type—and there is a wealth of 
it here, available to perform any operation which might be required. 


Volume production is the primary business of Plant 3. However, special 
facilities are utilized for short run work. Check with Allied . . . learn how 
your needs—in any volume—can be met exactly. 


WANT TO KNOW MORE... 

about Allied’s Plant 3? This new brochure 
describes in detail its facilities and scope of 
operation. Write for your copy . . . today. 


CORPORATION 


12637 BURT ROAD DETROIT 23, MICHIGAN 


S 


PLANT 3 PLANT 4 
Hilledele, Mick. Hilledele, Mick. 
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PLANT 2 
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in the AGE OF PERIL 


2 b nd Annual Aviation Weel: 








“Inventory of Airpower” Edition 


will cover vital aviation subjects on global scale 


AVIATION WEEK’S 22nd ANNUAL “INVENTORY OF AIRPOWER" EDITION —“Airpower in the 


Age of Peril” — covering every phase of U.S. civil and military aviation, and providing the latest 


information on foreign airpower, will be published March 14, 1955. Featuring the complete story 


of the transition from the Korean crisis buildup to the solid industrial and airpower base necessary 


to meet the requirements of U.S. Policy over the long pull, this important issue will hold signifi- 


cant and lasting interest throughout the aviation world. 


Aviation management men, engineers, military and 
government officials will read, refer to and depend 
upon “Airpower in the Age of Peril.” Only in this 
edition will be found full information on fiscal 1956 
federal aviation budgets, new procurement and financ- 
ing regulations . . . ground rules that will guide Air 
Force and Navy policy in doing business with the 
aviation industry over the next two years, as well as 
latest reports from AVIATION WEEK correspond- 
ents in every part of the world on significant develop- 
ments abroad. 

Reference tables especially designed for “Airpower 
in the Age of Peril” will give new, revised specifica- 
tions on U.S. and foreign aircraft, missiles, and 
engines. Special reports will cover the expansion of 
the guided missiles industry, the conversion of do- 
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mestic and international airlines from piston to gas 
turbine powered equipment (including full statistical 
coverage of all U.S. and foreign airline operations), 
the expanding role of equipment and component man- 
ufacturers in the weapons system development and 
production cycle, and avionics in military and civil 
aviation. This storehouse of vitally needed aviation 
information will be used constantly wherever aviation 


business is transacted 


Chis extremely great usefulness to the aviation industry 
gives “Airpower in the Age of Peril” prime impor- 
tance as an advertising medium. Aviation companies 
and their suppliers will find the long-lasting selling 
power of this significant AVIATION WEEK issue 
unmatched in aviation publishing today. 


W E E he A McGRAW-HILL PUBLICATION @ 


les Angeles 17, Calif., 111! Wilshire Bivd. 


Pittsburgh 22, Pa., 738-9 Oliver Bidg. Philadelphia 3, Pa., 17th and Sonsom Streets. Sam Francisco 4, Calif., 68 Post Street. St. Louis 8, Mo., Continental Bidg. 
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Tire Bases 
Steel bands formed and flash 
butt-welded into wheel tire 
base for industrial trucks. 
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Wheel and Rim Assemblies 
Weldment of carbon steel bar 
and plate for use on heavy 
earth-moving equipment. 
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Motor Frames 

Steel bars and plate formed 
and welded into industrial 
motor frame. 
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Compressor Cases 
Welded band for hermetically 
sealed refrigerator compressor. 
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American Welded parte 


IN EVERY J-5 7JET ENGINE 


For 35 years American Welding know-how has kept pace 
with the aviation progress. Today a large part of our extensive 
welding, machining and fabricating facilities are devoted to 
the production of welded components for U. S. jet engine 
manufacturers — 73 different kinds of parts on the Pratt & 
Whitney Aircraft J-57 turbojet alone. 


This knowledge of welding and fabricating has also been 
applied to other industries. For example, if you produce a 
component like those shown here — or if you think fabrication 
by welding may be the solution to a particular problem —let 
us know. Our Product Development Division has been able 
to assist many companies with their metal fabricating problems 
and will be glad to consult with you. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 DIETZ ROAD ° WARREN, OHIO 


PME aera... 





Armature Spiders 


Weldment of six parts com- 
bining plate and bar stock, 
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Turbine Frame Assemblies 
Formed sheet metal bands 
ond flash butt-welded rings 
fabricated into a jet engine 
component. 
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Refinancing Clears Air for TWA 


New setup frees airline of heavy near-term maturities, 


puts it in better position to buy new equipment. 


Trans World Airlines is now enter- 
ing a period of financial stability un- 
matched in its history. This is a result 
of its recent refinancing, involving a 
15-year general mortgage for $40 mil- 
lion and a short-term bank credit of $10 
million. 

Certainly, the carrier is in an excel- 
lent position to avoid the type of recur- 
rent financial crises to which it was 
subjected in the past. 
> New Look—Seven years ago, in first 
reviewing the then-tangled financial af- 
fairs of TWA, this writer concluded: 
“At some point, a recasting of the com- 
pany’s capitalization appears inevitable” 
(Aviation WEEK May 21, 1948, p. 32). 

Circumstances beyond its control 
forced the company to utilize various 
temporary financial stratagems during 
this long interim period that ended 
recently when this major debt adjust- 
ment was effected. 

The past difficulties of TWA 
stemmed largely from the financing 
accomplished in late 1945 and mid 
1946. This was the key: In lending the 
carrier first $30 million and later an 
additional $10 million, the loaning in- 
surance company did not insist upon 
additional equity capital being brouglit 
in at the same time. 

The loans were assumed to be self 
liquidating through depreciation charges 
Little consideration appears to have 
been given TWA’s highly leveraged 
capital structure, where a few advers 
developments could and did wreak 
havoc with the company’s finances 

Conditions over which it exercised 
little or no control—the grounding of 
the Constellations and a_ prolonged 
pilots’ strike—forced TWA into some 
rough financial weather. Funds designed 
to purchase new equipment had to bi 
used to meet operating expenses. 

If the 1945 and 1946 loans had been 
conditioned upon more equity money 
being brought into the company at the 
same time, it is probable that TWA’s 
capital structure would have been suf 
ficiently strong to ride out the storms 
For instance, a strong equity base per 
mitted American Airlines to absorb more 
than $6.6 million in losses for 1946 
through 1948 without serious difficulties, 
despite the issuance of some $40 million 
in debt in 1946. 

The top-heavy character of TWA’s 
debt structure was evident as of Dec. 
31, 1948. At that date, total debt 
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amounted to $54.1 million against a re 
vised equity position of $10.2 million, 
or a debt ratio of 5.4 to 1—an extremely 
unhealthy situation for an airline 

> The Road Back—TW4A’s long road to 
restoration of financial respectability 
began with the election of Ralph S. 
Damon as president of the airline early 
in 1949. The carrier immediately as 
sumed a sense of direction with a 
healthy morale tone reflected in im 
proved organization and operations 

The financial recovery was made mor 

difficult by TWA’s heavy debt capitali 
zation. For example, the company had 
to create debt senior to that held by 
the insurance company. Various chattel 
mortgages were required to finance its 
postwar re-equipment program. ‘This 
made TWA the only carrier in its cate 
gory (the Big Four and Pan American 
which had—and still has—debt of the 
chattel mortgage variety. —TTWA also 
had to utilize conditional sales con- 
tracts to finance the acquisition of 
equipment. 
Search for Money—Since 1948, at 
least five supplemental indentures were 
executed to revise the original loan 
igreement and permit additional financ 
ing. In order to bring in more equity 
funds to support its capital structure, 
three distinct stock flotations were mad 
it relatively depressed price levels 

These flotations exclude an issue of 
more than $10.2 million in subordinated 
convertible notes converted into stock at 
$10 per share in August 1948. 

This improvised financing, in addi 
tion to placing a heavy burden on the 
company, also developed a scale of heavy 
debt maturities, becoming imminent 
starting in 1955 and requiring some 
form of modification in 1954. Unless 
successfully accomplished, new equip 
ment expansion programs could be in 
jeopardy. 
> The Patient Rebounds—But the TWA 
of 1954 showed a sharp contrast to the 
financially sick TWA of 1948. Accord 
ing to CAB reports, TWA’s total debt 
aggregated $30.9 million as of Nov. 30 
1954, against a total equity position of 
$67.4 million. Thus debt accounted for 
only 31.4% of the total capital struc 
ture, compared with 83% almost seven 
years ago. Moreove * from a book \ luc 
of only $5.04 per share at the 1948 
vear-end, the equity increased to around 
$20.00 per share as of Nov. 30, 1954 

In approaching its recent refinancing 





immediate 


Opportunities 


with world’s leading designer and 
manufacturer of Hydraulic, Automotive 
& Aircraft Vibration Control Equipment. 


Mechanical Design Engineers 
Hydraulic Design Engineers 
Vibration Engineers 
Electrical Design Engineers 
Product Engineers 

Process Engineers 


Aeronautical Engineering departments 
now being expanded provide excellent 
opportunities for experienced men who 
are ready to assume additional respons!- 
bilities in a long established and pro- 
gressive organization. 


Send resume to 


Personnel Department 
Houdaille-Hershey Corporation 
Buffalo Division 

537 East Delavan Avenue 
Buffalo 11, New York 

















AERONAUTICAL ENGINEERS 
AERODYNAMICISTS 


Openings are available 
for junior and senior re- 
search engineers to work in 
two supersonic wind tunnels 
and one hypersonic wind 
tunnel (under construction) 
as test project engineers. 
Duties include responsibility 
for pretest planning, calibra- 
tion, test supervision, data 
reduction, and report prepa- 
ration. 


This is an unusual oppor- 
tunity to participate in diver- 
sified types of tests and to 
gain experience in testing 
techniques, use of electronic 
test equipment, IBM and 
electronic data handling and 
computing, automatic ma- 
chine plotting, etc. 


Airmail your resume today 
to: 


Caltech 
JET PROPULSION LABORATORY 


4800 Oak Grove Drive 
Pasadena 3, California 
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TWA was therefore able to negotiate 
from a stronger position that it has 
occupied during the past seven years. 

The successful recasting of debt that 
was surrounded by past-imposed compli- 
cated restrictions was accomplished by 
TWA’s finance vice president, A. V. 
Leslie. This refinancing serves to re- 

’ move heavy near-term maturities from 
COUNLS the company’s back, eliminates the 

previous debt complexities in their 

various forms and permits the under- 
taking of additional equipment pro- 
grams as needed. 

> Refinancing Details—As of Nov. 30, 

1954, TWA was faced with debt due 

within 12 months of $11.1 million and, 

due in 1956, a $16-million debenture 
debt remaining from the insurance loan 

(plus other obligations). A bank credit 

of $25 million was also to have been im- 

plemented to help finance 20 Model 

1049G Super Constellations scheduled 
' for delivery. 

The refinancing has changed all this. 
The insurance company has made avail- 
able a new $40-million commitment in 
the form of a 15-year 34% general 
mortgage due in 1969. Of this amount, 
$15 mullion has been taken down in- 

| itially and applied primarily to refund 
the $16-million balance due in 1956 on 
the old insurance loan. The balance of 
$25 million of the new insurance loan 
DOUGLAS RB6G commitment will permit the cancelation 
MEDIUM BOMBER of the bank credit of a like amount. 

A new stand-by credit, this time of 
$10 million, has been established with 
a group of banks, running to June 1957. 
Against this, $2 million at 3% was 
drawn down at the 1954 year-end. 

With annual serial payments of equal 
amounts (around $3.1 million), start- 
ing June 30, 1957, and continuing until 
the insurance loan is retired in 1969, 
TWA no longer has to contend with 
heavy near-term maturities. Further, 
through heavy depreciation charges, 
cash should build up and afford the 
company greater financial flexibility. 
> Aircraft Cleared—While the new in- 
surance loan has a general mortgage on 
toughest aircraft service y tigene ne now owned and on order, 
_.. Securing engine cowlings, the restrictive “hereafter acquired 

clause is now removed. In other words, 
cargo doors, i . any new equipment to be purchased in 
access panels ei the future will not have to be pledged 
and other as security for prior loans. 
removable parts. When the full insurance loan and 
Technical data other credits of about $43 million are 
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High shear and tension 
strength, positive engagement 
of latch components and 
quick, easy operation, even 
under loads, are some 

of the characteristics 
“designed-into” Camloc 
Heavy Duty Latches. They 

are built to withstand the 
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about latch design and Heavy Duty Camloc Latches are outstanding at their peak later this year, 
5 used to secure engine cowlingson |. aie anit: Gun 
performance is available the Douglas RB66 Medion Ganber, | and even assuming that equity will be 


no higher than the Nov. 30, 1945, level, 
TWA will then have debt comprising 
less than 43% of its total capitalization. 


This broader and stronger capital 
. structure places TWA in an excellent 
® position to withstand the sudden gusts 


on request. 


to which air transportation is suscepti- 
FASTENER CORPORATION 


ble. And the insurance company now 

22 Spring Valley Road, Paramus, N. J. has a loan that represents a sound credit. 

WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. — omens 
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AERIAL “DETECTIVE” 
CUTS FLIGHT DELAYS 


Electronic Ray Enables Continuous Engine ‘‘Check-Up” During Flight 
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THE STORY BEHIND THE STORY: 


es Ever waited while your mechar 


on the ground Like a doctor’: 


looks each cylinder 


tracked down an elusive “miss’ exact 


> Then you 


engine of your Car: 
imagine the time formerly required 
checking the 144 to 224 spark plugs and ake-off. it enables at “tune-up” to 
thousands of ignition parts of a fi power. In 
engine plane! And you can see the flight engineer watching the 
headlines like the one above, appearin crisp images on hi 
when the Engine Analyzer was int 
duced, literally announced a new era of 
dependability —and safety —in flight. 
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pinpoints defects that can be quickly 
attended to upon landing. 

s Now in use by many of the world’s 
leading airlines, the Sperry Engine 
Analyzer has taken its place along 
with Sperry developments like the Gyro 
pilot* Flight Control and Radio Beam 
Coupler, as another contribution to 
safer flight and more economical flight 
From the passengers’ standpoint, the 
Sperry Engine Analyzer adds increased 
dependability in airline schedules. From 
the airlines’ standpoint—lower operating 
and maintenance costs 
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Present for: 


NATIONAL ADVISORY COMMITTEE FOR 
AERONAUTICS 
David M. Straight 
AIR FRANCE, Bruce Aitken 
AIR MATERIAL CENTER, USN 
Harold Ott, M Paulovich 
ALLISON DIVISION, GMC 
F. C. Tugger, J. M. Vaught 
AMERICAN AVIATION, Walter A. Kilrain 
AMERICAN BOSCH CORPORATION 
Stanley M. Terry 
ANDREWS AIR FORCE BASE 
Capt. F. B. Jamison 
AP PARTS CORPORATION, John J. Nopper 
AVIATION AGE, Eliot Tozer 
BARKSDALE AIR FORCE BASE 
Maj. Roy W. Freeman 
BREEZE CORPORATION, INC., George Sherman 
BUREAU OF AERONAUTICS, USN 
7 : a Oakley, Ledr. K. T. Sanders, 
ae ox 
as Ag > RESEARCH CORPORATION 
D. McLean 
CANADIAN PACIFIC AIR LINES 
D. J. Hendry, J. G. MeMillan 
CANADIAN PRATT & WHITNEY, K. C. Stuart 
CAPITAL AIRLINES, R. J. Fisher 
CARSWELL AIR FORCE BASE 
Maj. R. R. Sheak, CWO K. D. Holmgren, 
M/Sgt. James L. Turner 
CELANESE re OF AMERICA 
Frank L. 
C. ITOH & Co. AMERICA) INC., 
Yuichi Kobayashi 
CIVIL AERONAUTICS ADMINISTRATION 
Arthur Lusby, W. S. Thomas, Allen B. Hallman 
COLONIAL AIRLINES 
Thomas Allegretti, Mike Jacobs 
CONSULTANT: Errol J. Gay 
CONTINENTAL AIR LINES, Earl Horrell 
CO-OPERATIVE INDUSTRIES, INC. 
’. C. Bonardel 
DELTA—C & S AIRLINES, Dean Miller 
DEPARTMENT OF THE ARMY 
Sidney A. Austin 
EASTERN AIR LINES, INC. 
Donald W. Crosby, F. W. Lochner 
E. |. DUPONT de NEMOURS 
me R. Diggs, John D. Rogers, Iver T. Rosenlund, 
L. Woodbridge 
ETHYL CORPORATION 
Ferd Gillig, Robert V. Kerley, Dr. Frances Lamb 


74 





WHO... 129 Aircraft Ignition Experts 


WHERE... Toledo, Ohio, U.S. A. 
WHAT... 10th Annual Champion 





Aircraft Spark Plug and 
Ignition Conference 


WHY... Better, Safer Flying For You! 


This year, as they have for the past decade, the 
leaders in aviation ignition again journeyed to 
Toledo, Ohio, from al] over the world. 


Here, with engineers and research technicians 
of the Champion Spark Plug Company, round 
table conferences directed a free flow of know]- 
edge and experience on problems affecting 
everyone who flies. 


Champion again thanks the organizations, the 


companies and the men whose cooperation and 
professional devotion to better flight make 
this annual meeting possible. 


GENERAL ELECTRIC COMPANY 
Paul S. Best, C. J. Watters 
GULF RESEARCH & DEVELOPMENT CO. 
James F. Wagner 
HALLETT MANUFACTURING CO. 
Stanley E. Estes 
KELLY AIR FORCE BASE 
Ira I.. Burkett, James E. Conner, James Logan, 
Lonnie E. Yates 
KLM ROYAL DUTCH AIRLINES 
W. H. Wijnholds 
LA DRIERE STUDIOS, INC., Paul W. Stuehn 
LAKE CENTRAL AIRLINES, INC. 
C. Etchison, G. E. Stubbs 
LAND-AIR, INC., Warren W. Welcome 
LIMESTONE AIR FORCE BASE 
Capt. Arthur J. Ulrich, M/Sgt. Collins Mason 
LORING AIR FORCE BASE 
Capt. Ralph D. Lloyd, Capt. Charles J. Mulville, 
Capt. M. J. Schroeder, Lt. W. H. Ogden 
LUCAS-ROTAX, LTD., N. B. Herbert 
LYCOMING-SPENCER DIVISION 
Thomas H. Duffy 
MacDILL AIR FORCE BASE 
Capt. Harold E. Reese 
MOHAWK AIRLINES, INC., Charles C. Folsom 
NORTH CENTRAL AIRLINES 
George E. Roycraft 
NORTHEAST AIRLINES 
Vernon L. Dodd, Douglas A. Sperry 
NORTHWEST AIRLINES 
C. E. Bellinger, Robert J. Clifford 
OFFUTT AIR FORCE BASE, Capt. Ray A. Dearth 
OILJAK MANUFACTURING COMPANY 
George Persak, Jr., C. O. Prinkey 
PACKARD ELECTRIC DIVISION, GMC 
F. W. Adkins, Frank E. Dresner 
PAN AMERICAN WORLD AIRWAYS 
John J. Franco 
PHILLIPS PETROLEUM CO., H. E. Alquist 
PIEDMONT AIRLINES, William F. Davis 
PRATT & WHITNEY AIRCRAFT 
Alfred F. Yacovone 
PURE OIL COMPANY, James G. Hall 
ROSSFORD ORDNANCE 
D. J. Julius, Melvin L. Kratzman, 
Ollney B. Terrell 
ROYAL AUSTRALIAN AIR FORCE 
Cdr. J. R. Lavers 
ROYAL CANADIAN AIR FORCE 
8/L T. L. Byrne 
RCAF, AIR MATERIAL COMMAND HQ. 
WO HM. Goode 


SCANDINAVIAN AIRLINES SYSTEM 

A. B. Holmer 
SCINTILLA DIV., BENDIX AVIATION CORP. 

William S. Campbell, S. E. Gregoire, H. C. Welch 
SHELL OIL COMPANY 

L. P. Haxby, J. G. Sharp, Fred Watson, 

V. E. Yust 
SIDNEY F. MASHBIR COMPANY, B. T. Doane 
SOUTH AFRICAN AIRWAYS, Ralph Lury 
SPERRY GYROSCOPE COMPANY 

Frank A. Stutz, P. H. Yawger 
SPRUCE FALLS POWER & PAPER CO., LTD. 

E. B. Farnell 
STANDARD OIL COMPANY (IND.),J. F. Bower 
STANDARD OIL COMPANY (OHIO 

L. S. Hall, Walter R. Tuuri, R. D. Whitmore 
STANDARD OIL DEVELOPMENT CO. 

Earl D. Wieland 
SWIFLITE AIRCRAFT CORPORATION, W. J. Ort 
SWISSAIR, Franz Baumgartner 
THE TEXAS COMPANY 

George R. Furman, E. E. Jacobs 
TINKER AIR FORCE BASE, Lester G. Dean 
TITEFLEX, INC. 

William S. Kaska, R. F. Vaunaize, 

Charlies J. Wilde 
TRANS-CANADA AIRLINES, Raymond W. Farren 
TRANS-WORLD AIRLINES, John J. Morelli 
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AIR TERMINAL OF FUTURE, envisaged by TWA artist, shows passenger lounge (foreground), vertical-riser transport taking off. 


Crystal Gazing at TWA Symposium ... 


How Experts See Air Transport in 1985 





By Frank Shea, Jr. see commercial airliners flying at alti- miles above the earth. This develop 
tudes of about 12 miles, nearly thr ment, I must point out, depends on 
What will commercial air transporta- times the altitude they operate at to work beginning on the project now. But 
tion look like in 1985? day hey will have speeds of up to I think it’s a good bet that within the 
This invitation to do a little crystal- 2,000 mpl I don’t think that th next 30 years we'll see first an un 
ball gazing into the future of the air 1985 commercial airliners will diff manned ‘baby’ space station—a small 
transport industry 30 years from now _ greatly in size from today’s Super Cor nstrument-carrying rocket—fired into 
was extended to some of the world’s  stellation type, but the overall design an orbit say 200 miles above the earth 
foremost aeronautical and astronautical will be quite different—certainly t ‘That will be the first step. Then, 
scientists at a Trans World Airlines’ wing design will chang« ifter science has probed outer space in 
‘ symposium in New York last week Will they be powered by rocket this gradual manner, man will gingerly 
It resulted in these startling predic- motors? I don’t think so. My guess is venture above the earth’s atmosphere in . 
tions by the men who presently are lay-_ that airliners will use novel types of jet rocketships. Finally, after all these ex 
ing the groundwork: engines, such as the ramjet. I do think, periments, man will erect a huge spac« 
H e Dr. Wernher Von Braun, rocket ex- however, that we will have rocketships, tation and the last great adventure can 
pert and chief of the Guided Missiles but for a different purpose begin—the conquest of space.” 
Division at Army’s Red Stone Arsenal, “By 1985, as I have predicted before ¢ Hall Hibbard, vice president-engineer- 
‘ Huntsville, Ala. we'll have a manned space station ing, Lockheed Aircraft Corp. 
“By 1985, I think we can expect to rcling our globe in an orbit 1,075 Hibbard lowered Von Braun's esti 


AVIATION WEEK, January 31, 1955 75 











mate of cruising speed by 500 mph., 
predicting that “in 30 years’ time super- 
sonic commercial transports will be fly- 
ing regularly on the airlines, cruising at 
1,500 mph., with ability to fly from Los 
Angeles to New York in approximately 
one hour, 45 minutes. These flights 
will be made at altitudes of approxi- 
mately 80,000 ft. 

“Shorthaul city-to-city service will be 
accomplished by vertical-rising feeder- 
line aircraft carrying 50 passengers, with 
a cruising speed of 500 mph. 

“Due to the low-cost carrying ability 

of turbo-propeller cargo airplanes, the 
freight and cargo business will be the 
major revenue producer on the airlines, 
eclipsing even the passenger business. 
All mail and parcel post will be carried 
by air. Nuclear-powered passenger planes 
will be flying and might possibly be in 
airline service.” 
e Dr. Fred L. Whipple, chairman of 
Harvard’s Department of Astronomy 
and co-author of “Conquest of the 
Moon.” 

Whipple also looked to nuclear 
power, saying: “My guess is that 30 years 
from now we'll have extremely fast, 
extremely comfortable high-altitude 
planes, with some powered by atomic 
energy. These planes will use jet pro- 
pulsion as a motivating force, but the 
power will be derived from some sort of 
nuclear conversion plant. In _ other 
words, a marriage between atomic en- 
ergy and jet propulsion. 

“T also think that tomorrow’s com- 
mercial airliner will be a converter-type, 
capable of rising directly off the ground 
like a helicopter. On reaching the de- 
sired altitude, it will convert to the 
conventional role.” 

Whipple took issue with Von Braun 
on size of future airliners, however, hold- 
ing that “because powerplants will be 
much heavier, we can expect aircraft to 
be much bigger. . . . This will mean 
greater comfort for the passenger. For 
example, passengers could be situated in 
the wings rather than the body of the 
plane. Imagine the magnificent 
panoramic views travellers may have 
from private compartments, lounges or 
seats situated in the wings of tomorrow’s 
de luxe airliners!” 

He also added his vote to the belief 
that we will have a foothold in space 
within the next 30 vears. “My guess is 
that we'll have developed automatically 
controlled, robot-like rocketships capa- 
ble of speeding far out into the un- 
known of space. These unmanned 
vehicles will be the forerunner of 
manned space flight.” 

e Edward C. Wells, vice president-engi- 
neering, Boeing Airplane Co. 

Somewhat more cautious, Wells ex- 
pressed the belief that predictions should 
be held to within the next 10 years. 

“Surely within the next decade we 
will see jet transports widely accepted 
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$100,000 in Prizes 


Trans World Airlines’ president 
Ralph S. Damon, noting TWA’s “30 
years of service anniversary” and em- 
phasizing the airline’s interest in the 
progress of the next 30 years, has an- 
nounced a $100,000 prize competition 
intended to stimulate advanced thinking 
in aircraft design. 

TWA will offer a grand prize of 
$50,000 to the person, his heirs or as- 
signs, who this year submits the most 
accurate description of commercial avia- 
tion 30 years from now. 

All entries will be placed in a sealed 
repository at TWA’s new maintenance 
base at Kansas City, Mo., and will be 
judged in 1985. 











on airline routes of the world, although 
the piston engine will still play an im- 
portant role and the turboprop will, I 
believe, find its proper place in the 
efficient transportation of cargo and pas- 
sengers at medium high speeds. 

“As for supersonic transportation and 
nuclear propulsion for aircraft, I be- 
lieve the former could be undertaken 
now, technically speaking; but it could 
not be expected to be economically 
competitive at present. The possibili- 
ties of development in nuclear propul- 
sion are tremendous, but it is probable 
that this type of propulsion will for 
some time be limited to military use.” 
ej. Geoffrey Notman, president and 
general manager, Canadair, Ltd. 

Predicting a growth in traffic volume 
on the world’s airlines to about 15-20 
fold or 500,000 million passenger-miles 
annually, Notman estimated that this 
trafic will be handled by an aircraft 
fleet three times the size of today’s, with 
twice the average seat capacity and 50% 
higher average speed. 

“IT expect all of these aircraft to be 
turbine powered, although by different 
adaptations to suit various purposes— 
such as bypass engines for highspeed 
longhaul passenger traffic, propeller tur- 
bines with big load capacity, and mod- 
erate speeds for coach and cargo traffic, 
and various vertical-takeoff schemes for 
local or shortrange operation. 

“I further expect these aircraft to em- 
ploy the latest developments in the field 
of boundary-layer control and noise 
abatement.” 

Expressing a personal wish, Notman 
said he hopes the 1985 airline passenger 
will not have to walk through rain and 
snow to board an aircraft and will get 
his baggage without delay after disem- 
barking. 
eF. B. Rentschler, chairman, United 
Aircraft Corp. 

Holding that solid progress is indi- 
cated rather than revolutions or mir- 


only a few minutes, with most of the 


acles, Rentschler predicted that within 
the next 30 years commercial transports 
will continue to improve steadily in 
speed, safety and comfort, and in ap- 
proximately 10-year cycles. 

“Whether jet, nuclear-powered or 
rocket type is immaterial,” he said. 
“_. . In my judgment, maintaining the 
integrity and ability of our aviation in- 
dustry is the single most important 
factor.” 

e Arthur E. Raymond, vice president- 
engineering, Douglas Aircraft Co. 

“In 1985, I should expect all current 
civil aircraft models to be still in service 
somewhere, and perhaps—who knows?- 
airlines will still be looking for a DC-3 
replacement. On the other hand, the 
vast majority of the commercial fleet 
will consist of turbine-powered aircraft.” 

Striking another conservative note, 
Ravmond said he does not expect many 
aircraft to be flying at supersonic speeds 
because of the cost. He estimated that 
volume of airline traffic, especially in 
coach and cargo categories, will be mul- 
tiplied several times over. 

“There will not be much growth in 
size of aircraft, but there will be much 
more frequent schedules and many new 
routes.”” 
¢ Gen. Joseph T. McNarnevy, president 
of Convair, Division of General Dy- 
namics Corp. 

“Imagineering into the future is a 
risky business, but in consideration of 
the progress made in the first 50 vears of 
aviation history, the prospects for the 
next 30 or 50 years leave one almost 
breathless.” 

McNarney said it should be remem- 
bered first of all that future trends in 
aircraft design will continue to be dic- 
tated by demand, price, technical limi- 
tations and capabilities, and operating 
costs. 

“It is conceivable,” he said, “that 
within the span of time longrange com- 
mercial air speeds will reach 1,500 mph. 
Intermediate-type aircraft—with primary 
emphasis on such things as short-field 
takeoff and landing characteristics, new 
loading and unloading arrangements and 
all-weather navigation and approach sys- 
tems—may reach speeds of 850 mph. 

“. . Another aspect of aviation 
which we at Convair believe will ex- 
pand tremendously in the future is the 
aerial hauling of freight. If electronics 
svstems are developed for accelerating 
the paper work in freight handling and 
if transportation packages universally 
adaptable to air and ground transport 
systems are popularized, we believe the 
airfreight business will progress to the 
point where it will be cheaper per 
pound-mile to haul freight by air than 
it currently costs to move it by truck, 
ship or rail.” 

e William B. Stout, a pioneer designer 
of all-metal aircraft. 

“No man has imagination enough to 
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“Help Design the Airplanes 
to Follow These...” 


says R. W. Middlewood, Chief Engineer 
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predict the vastness of flying 30 years 
from now. “The giant achievement of 
the past decade will be pygmy by com- 
parison.” Ss 

¢ John Jay Hopkins, chairman and 
president, General Dynamics Corp. 

“Though its (atomic airplane’s) mili- 
tary worth as a deterrent to aggression 
seems inestimable—its peaceful applica- 
tions, I feel, are equally boundless. 

_ “TL expect to see in my remaining life- 
time fleets of commercial atomic pas- 
senger and cargo planes, free of fuel 
problems and providing cheap, comfort- 
able transport between points fixed only 
by the dictates of commerce. The 
atomic airplane will certainly prove out 
the dual destiny of the atom—to deter 
and to create.” 
¢ George R. Edwards, managing di- 
rector, Vickers Armstrongs, Ltd., Air- 
craft Division. 

“I believe that the airplane 30 years 
hence will . . . still be quite clearly an 
airplane by 1955 standards and will not 
be confusable with any of the illustra- 
tions from the spaceship comics. 

“There will still have to be a fuselage 
to carry the passengers, wings to sustain 
them and engines to provide thrust. 
The engines may be gas turbines or 
even atomic, and there may well be 
some direct lift devices incorporated. 

“Human nature, however, is not 
likely to change much in 30 years, and 
economy of operation is still liable to 
be the key point in airliner design. 
Wings are as cheap a method of getting 
and keeping an airplane airborne as 
any, and I still expect to see them used 
in 1985.” 
eG. S. Trimble, vice president-ad- 
vanced design, Glenn L. Martin Co. 

“. . . Maximum progress must await 
application of a motivation superior to 
the fear of war. Yet, optimism in con- 
sidering this factor leads me to believe 
that essentially all commercial trans- 
portation in 1985 will be via air in 
vehicles operating on principles not yet 
conceived.” 

e Dr. Walter R. Dornberger. guided 
missile consultant, Bell Aircraft Corp. 

“If rocket propulsion comes into its 
own by 1985, the commercial air trans- 
portation picture will be far different 
from today. As a matter of fact, it may 
be somewhat different from our fore- 
casts even now. 

“.. . Some of today’s scientists, my- 
self included, are thinking in terms of 
rocket-propelled airliners which will 
travel at speeds in the vicinitv of 10,000 
mph. at altitudes up to 150,000 ft. 
Fantastic, probably, in light of modern 
requirements—but entirely possible. 

“Flights from San Francisco to Sid- 
ney, Australia, a distance of more than 
10,000 miles, could be made in one and 
one half hours. New York and London 
and Paris would be comparablv close. 

“Powered flight would be limited to 
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only a few minutes, with most of the 
distance being covered in a long, shal- 
low dive. Much of the flight would be 
at high altitudes where the atmosphere 
is extremely rarefied. 

“This would be accomplished with 
a rocket aircraft built in two parts. The 
passenger section would ride piggy-back 
on a larger section, which would pro- 
vide the power for takeoff and about 
two minutes of flight. The latter then 
would return to the base of origin. 

“. .. I have pointed out that inter- 
continental rocket travel is a possibility. 
It will come about only if funds are 
provided for the necessary research and 
development. The rocket and aero- 
dynamic know-how we now have.” 


Alaska Decision 


® Board recommends two 
carriers handle service. 


© Northwestern delegates 
voice strong opposition. 


By Katherine Johnsen 


A recommendation by Civil Aero- 
nautics Board to eliminate two small 
carriers from Pacific Northwest-Alaska 
air service, leaving the operation to two 
major trunklines—Pan American World 
Airways and Northwest Airlines—has 
aroused strong congressional opposition. 
The recommendation is the Board’s de- 
cision in the States-Alaska case, now 
pending at the White House and still 
officially secret, as disclosed by members 
of the Oregon and Washington delega- 
tions. The six-member Oregon delega- 
tion and the nine-member Washington 
delegation, as well as E. L. Bartlett, the 
delegate from Alaska, have petitioned 
the President and each of the members 
of CAB, demanding renewal of the 
certificates of all four scheduled air lines 
serving Alaska from their states. 
> Subsidy Reduction—‘““The CAB, by a 
recent vote, has decided to eliminate 
Pacific Northern Airlines and Alaska 





New‘Nonsked Flight 


North American Airlines will add 
roundtrip DC-6B flights to its New 
York-Miami service Feb. 7, with daily 
departures for Florida at 12:30 p.m. 

The large nonscheduled air carrier 
says the DC-6B will make the flight 
from New York to Miami in 3 hours 
55 minutes, cutting current DC-4 time 
by an hour and a half. North American 
is planning to begin flight in the near 
future from New York to Bermuda, 
Nassau and “many other points.” 
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Airlines from Portland, Scattle-lacoma 
service and to confine both carriers to 
intra-Alaska routes on which they are 
permanently certificated,” the Oregon 
delegation’s letter to the President says. 

Subsidy reduction presumably figured 
importantly in the Board’s decision. 
CAB anticipates the subsidy require- 
ment of Pacific Northern and Alaska 
Airlines will increase from $2 million in 
fiscal 1954 to $2.3 million in fiscal 
1955. The two carriers receive a low 
service mail rate of 47 cents a ton-mile. 

CAB’s proposal is at odds with the 
recommendations of both its examiner 
and its Bureau counsel: 

e Chief examiner Francis Brown pro- 
posed renewal of the certificates of 
PAA, Northwest and Pacific Northern. 
But Alaska Airlines’ authority to oper- 
ate to the Pacific Northwest, he said, 
should be discontinued and its system 
should be integrated with that of Pa- 
cific Northern (Aviation Week Aug. 
9, 1954, p. 48). 

e Bureau counsel Armold Berkeley rec- 
ommended retention of the services of 
PAA and PNA and the abandonment 
of those of Northwest and Alaska Air- 
lines (AviATION Week Aug. 23, p. 56). 

“The routes of the four airlines in- 
volved . . .. should be unchanged,” the 
Oregon delegation declared. “Com- 
petitive air service between the Pacific 
Northwest and Alaska will be contin- 
ued, monopoly in air service thus 
avoided.” 
> Undue Hardship—The delegation also 
objected to “postponement of a deci- 
sion on the States-Alaska case until the 
CAB has completed a contemplated in- 
vestigation of intra-Alaska air routes and 
operators . . . because such action would 
work an undue hardship on the carriers 
involved in their efforts to process fi- 
nancing essential to their service and 
facilities.” 

To justify operation by four lines be- 
tween Alaska and the Pacific North- 
west, delegate Bartlett points out in a 
Ietter to CAB that since PNA and ASA 
were certificated in 1951, in addition 
to PAA and Northwest, “Both the air 
trafic of the scheduled carriers as well 
as the population of their terminals in 
Alaska—Fairbanks and Anchorage—have 
virtually doubled in size.” 

Between 1950 and 1953, he says: 

e The population of Anchorage in- 
creased 97% and Fairbanks, 87%. 

e Air cargo shipments to the two cities 
mounted 96%, from 8.6 million pounds 
in 1950 to 16.9 million pounds in 1953. 
e Passenger traffic jumped 134%, from 
45,820 to 107,034. 

Termination last fall of the passenger 
service of Alaska Steamship Co., which 
carried 18,668 passengers between 
Alaska and the U.S. in 1953, Bartlett 
argues, “means that in 1955 and in 
succeeding years more, not less, air ser- 
vice will have to be provided . . .” 
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American Airlines and Air Line Pilots 
Assn. finally have reached a settlement of 
their differences. 

They accepted mediator David L. 
Cole’s recommendations that American 
be permitted to continue flying west- 
bound nonstop DC-7 flights in excess of 
eight hours (Aviation Week Nov. 8, 
1954, p. 96). In return, pilots of these 
flights will receive, in addition to their 
regular flight pay and flight time credit, 
extended flight pay and credit computed 
on the “greater of actual or scheduled 
time.” 

Each first pilot will be paid an extra 
$1.50 for every hour flown on the entire 
trip. Co-pilots will receive an extra $1 
for every hour. For all flight time in 
excess of eight hours on any flight, pilots 
will receive an amount equal to 50% of 
their earnings for the extra time. 





American, ALPA Bury Hatchet 


In addition, for all flights in excess of 
eight hours, pilots will get credit for 50% 
of the extra time. 

Both sides also have agreed to with 
draw or discontinue all complaints or 
charges currently pending in the courts, 
or before regulatory agencies or boards. 

In a letter to the American pilots, 
union president Clarence L. Sayen, said: 
“Although the agreement concluded may 
not represent the perfection desired by 
your representatives, it is believed that it 
constitutes a constructive implementation 
of the association’s policies with regard 
to daily flight time limitations. . . . 

“You will note that Mr. Cole indi- 
cates he feels that this is an appropriate 
solution to the problem as it exists on 
American Airlines. It is not necessarily 
the solution with other carriers where the 
operational problems may differ.’ 








Jet Streams 


® PAA cuts trans-Atlantic 
time with paper flights. 


© Tests set up best routes 
for turbojet transports. 


Aided by high-altitude jet streams, 
Pan American World Airways is oper- 
ating New York-London flights three 
times a week in little more than six 
hours—on paper. 

“Flight 1000,” as the paper flight is 
called, is an integral part of PAA’s over- 
all research program designed to de 
termine the fastest trans-Atlantic routes 
to be used in the era of jet airliners. 
> Jet Stream Study—The company’s r 
search into the Atlantic’s high-level 
winds stems directly from its jet stream 
experience over the Pacific. A year-long 
study has beer completed and shows 
Atlantic jet streams can be plotted to 
speed schedules, although they follow 
a more winding, shifting path than over 
the Pacific. 

In a complete report on their find 
ings, PAA’s meteorologists say the basis 
for their findings was the operation of 
Flight 1000 across the Atlantic three 
days a week in both directions. Called 
“Clipper X,” the plane cruised at an 
average speed of 500 mph. and flew at 
its best operating levels—between 34, 
000 and 44,000 ft. 
> Maximum Tail Winds—By a system 
of careful projection of international 
daily weather reports across the Atlan 
tic and constant reports from planes 
over the ocean, it was possible to re 
duce the flying time of the paper jet 
consistently by as much as 55 min. 
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Che extra speed was picked up from 
New York to London by following a 
flight path that took maximum advan 
tage of the tail winds. In the other 
direction, the time saving was about 
the same because the “pilot” was told 
how to avoid the strongest headwinds 

Routine plotting of least-time tracks 
has been in effect at Pan American’s 
dispatch offices in New York and Lor 
don for the past two years. Becau 
of the limitations of the Boeing Strato 
cruiser and the Douglas DC-6B in cru 
ing altitude, greatest advantage of th« 
jet streams still is to be taken 
> Direction, Intensity—PAA’s meteor 
ologists say the jet streams ‘‘are probably 
the most significant and persistent fea 
tures of the weather aloft in the North 
Atlantic” but they tend to move 
around a great deal and will vary from 
season to season in direction and in 
tensity.” The meteorologists report that 
most streams in the North Atlantic 
move from northwest to southeast 
from southwest to northeast, with vari 
ations from day to day 

Because of this daily variance, savs 
Pan American, the only really satisfa 
tory results must be obtained by a 
tually working out a flight plan for 
each flight. The difference between 
the overall average ground speed and 
the true airspeed (corrected for altitude 
and temperature) is then the equivalent 
head or tail wind 

“We have done this three times a 
week for an aircraft with an assumed 
true airspeed of 500 mph. This is 
directly applicable to jets now on the 
drawing boards which promise speeds 
of 550 mph.” 

PAA is the only airline maintaining 
regularly scheduled flights in the jet 
stream across the Pacific, cutting seven 
hours from its Tokyo-Honolulu flight 
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for Aircraft 


FOR BEST RESULTS USE THESE 
ACCURATE, RESPONSIVE, 
STURDY TEMPERATURE-SENS- 
ING ELEMENTS WITH LEWIS 
RESISTANCE-TYPE THERMOM- 








ETERS. 
" PP 
AIR TYPE ANS525-1 ANSSIS-2 
STUFFING- CYLINDER-HEAD 
GLAND BAYONET 
TYPE 
ANSS46 = LONG STEM 
BAYONET 
TYPE 


Free-alr bulb is designed for fiush 
mounting with the wing surface. 
ANS5525-1 and AN5525-2 standard 

with 544,—18 threaded head, ormnotiowy 
sealed. These bulbs exceed the response 
and operating temperature requirements 
of specification AN-B-19. 


Stuffing-gland Type with % NPT 
threads, is suitable for measuring liquid 
temperatures. 
Cylinder-head Bayonet Type has probe 
dimensions similar to the familiar bay- 
onet thermocouple and is used with same 
AN4076 fitting. Sensitive silver tipped 
element and sturdy spring insure fast, 
accurate temperature indication. 
Bayonet Type, used with 
AN4076 fitting, is similar in construction 
to the cylinder-head type except probe 
is 34% inches longer, for special appli- 
cations. 
In addition to those illustrated, we manu- 
facture bulbs for special applications to 
individual specifications. 


THE LEWIS 
ENGINEERING CO. 


Manufacturers of Complete Temperature 
Measuring Systems for Aircraft 


NAUGATUCK, CONNECTICUT 
enecentl 
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Engineers! Scientists! 


UNLIMITED OPPORTUNITIES IN 


Atomic Power 


Westinghouse 














In a new plant on the outskirts of Pittsburgh, Pa., 
atomic energy will be explored as a source of power 
for transportation and industry. 

Opportunities in this new field are unlimited for: 


MECHANICAL ENGINEERS 
Fluid flow, heat balance, valves, mechanical and hydraulic 
devices and mechanisms, design and application of high 
pressure piping and systems, heat transfer, rotating machin- 
ery, general steam apparatus and steam power systems. 


ELECTRICAL AND CONTROL ENGINEERS 


Development, design and application of control systems 
and apparatus for nuclear plants. This includes servo 
analysis, application of analog computers, functional and 
operational analysis of mechanical and electrical power 
systems and the application of temperature, pressure, flow 
instruments, nuclear instruments, motor controllers, regu- 
lators, control panels and special electrical controls. 


Basic reactor physics, reactor design and analysis, control 
systems, and experimental testing. 


METALLURGISTS 

To conduct basic research in physical metallurgy, corrosion 
and radiation effects on metals; applied research and devel- 
opment on materials and processes for reactor components 
in the field of vacuum induction melting, ceramics, powder 
metallurgy, welding, metal working and non-destructive 
inspection. 

Openings also exist for Chemical Engineers, Chemists and 


Radio Chemists. SALARIES 

Open. Ample housing available. Benefits include a hospitali- 
zation-insurance program, and graduate study under the 
Westinghouse program at company expense. 





HOW TO APPLY 


United States Citizenship is required! 
Send resume concerning your experience and education to: 
Mr. C. F. Stewart, Atomic Power Division, 


Westinghouse Electric Corporation 
P.O. Box 1468, Pittsburgh 30, Pa. 

















CAA Orders Check 
Of Convair 340s 


An emergency airworthiness directive 
calling for inspection of elevators in 
Convair 340 control systems has been 
issued by Civil Aeronautics Adminis- 
tration. 

The action resulted from a flight ac- 
cident in which a United Air Lines 
Convair had to make an emergency 
landing. UAL grounded all its Convairs 
temporarily while the trouble was cor- 
rected. 

Loss of elevator control was attrib- 
uted to failure of the axle bolt that 
attaches the servo tab idler bell crank 
to the left hand stabilizer. CAA will re- 
quire inspection of contro] systems as 
soon as practical, but not later than the 
next 15 hours of service 

Inspection is to be made of all 
CV-340 control svstems for the servo 
tab on the left elevator and on the 
right elevator trim tab. It should cover 
all nuts, bolts, idlers, bell cranks, push 
rods and fittings and make sure there 
ire no loose or missing parts or cracks. 

A general securitv check should be 
made of all nuts and bolts 





CAB ORDERS 





Jan. 13-19 
GRANTED: 

Northwest Airlines’ application for elimi- 
nation of Aberdeen, S. D.. from its certih- 
cate for Route 3 

Shulman, Inc., leave to file exceptions late 
to the examiner's report in the airfreight 


forwarder investigation 
APPROVED: 


Agreements involving Capital Airlines, 
Northwest Airlines and various other car 
riers 


ORDERED: 


Investigation and suspension of certain 
rates filed by Standard Airwavs for charter 
of DC-3, C-47 type aircraft 

Suspension of certain Pan American 
World Airways’ fares be extended to Apr. 29. 

Air Service’s letter of registration re 
instated. 


DENIED: 


Flying Tiger Line an exemption to per- 
form certain charter flights for the Inter- 
governmental Committee for European 
Migration. 


DISMISSED: 


Delta C&S Air Lines’ and Northeast Air- 
lines’ application for approval of a merger 
agreement, with the agreement of Delta and 
NWA counsel 

Investigation and suspension of certain 
Transocean Air Lines fares, since the fares 
have been canceled. 
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GOOD ENGINEERS GO 
with 


GOODYEAR AIRCRAFT 


Forceful, creative thinking by top-flight 
engineers is the key to Goodyear’s 
progressive research and development 
programs. 


Experienced engineers . . . men with 
ability and imagination . . . do top work 
for Goodyear. Positions are open to 
qualified physicists and electronic, 
electrical, and mechanical engineers for 
research, design, development, and 
product engineering in these fields: 


Electro-mechanical Pulse Techniques 
Microwave Weapons Systems 
Servomechanisms Antenna Design 
Electronic Packaging Miniaturization 


Send a résumé of your qualifications or 
request application— 


C. G. Jones, Salary Personnel Department 


GOODYEAR AIRCRAFT 
CORPORATION 


1210 Massillon Road Akron 15, Ohio 
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The Field of Research offers 


Satisfying CAREERS 


Immediate Openings in 
We maintain one of the na- 


tion’s most progressive research RADAR 


and development laboratories 
yn are ne for cooled MICROWAVE TECHNIQUES 
ANTENNA DESIGN 


engineers—Senior and Junior 
—who are interested in further- 
FIELD THEORY 
(Electro-Magnetic ) 


ing their careers in the field 
of research. 
SERVOMECHANISMS 

AIRCRAFT INSTRUMENTATION 
CIRCUIT THEORY-DESIGN 
OPERATIONS RESEARCH 
AERONAUTICAL ENGINEERING 
MECHANICAL ENGINEERING 









If you are interested in becom- 
ing part of A GROWING COM- 
PANY—with OUTSTANDING 
PERSONNEL—at HIGH START- 
ING SALARIES—and EXCEL- 
LENT WORKING CONDI- 
TIONS contact 


Mr. D. M. Halliday 








i 
LABORATORIES 
%* 8100 N. Monticello Ave., * A division of COOK ELECTRIC COMPANY 
Skokie, Illinois KEystone 9-2060 2700 N. Southport Ave., Chicago, Illinois 
a Electrical and Mechanical Engineering and Manufacturing Since 1897 PJ 








WIND TUNNEL CHIEF PILOT 


WANTED: 


Eastern corporation, operating a Lockheed 
Lodestar and a light twin engine aircraft, 
desires applications from qualified pilots 
who have the following minimum qualifi- 


DATA ANALYST 





cations: 
We have a position available for an engi op o> lige 
positi able for an engineer, man U, 8. Citizen. 

is i . 2° ihility Total Time: 7,000 hours or more, of which 

or woman, who is qualified to assume responsibility for 4000 hours must be mult-engine “as” Cap. 
. +s . . tai Plane Co der i tar-t 
planning, organizing and directing all wind tunnel data on bate. ‘Current Airline. Transport Rating 
. a tate ; 4 in Lodestar or DC-3. 

computing activities for Chance Vought’s new 7 x 10 Ageliennt mest pecsces an excellent bash- 

. round and knowledge of maintenance on 
foot low speed wind tunnel. is general type of equipment. 


Applications must contain ueeet oe 
1s " > ‘ - Rie . . of e rience, previous employment, date 
Applicants must have an Aeronautical Engineering of availability, and starting salary. 


Degree (or equivalent experience ) and at least two years P-5174, Aviation Week 


of wind tunnel computations experience. 330 W. 42 St., New York 36, N. Y. 








Company benefits include graduate study program, 


relocation allowance, group insurance, paid vacations Sales Representative —Industrial 


and holidays, and a retirement plan. 
Old established large Eastern Engineering 


To arrange for a personal interview, submit resumé to: Firm specializing in aircraft components 
and assemblies requires a representative 
with good contacts to solicit contracts. 


CHANCE VOUG HT AIRC RAFT Excellent opportunity for a good producer. 


INCORPORATED Reply in detail stating full particulars. 
ir] oD RW-5197, Aviation Week 
CHANCE 9 : 
teins eee ———" event Dalles. Texes 330 W. 42 St., New York 36, N. ¥ 
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PILOTS and FLIGHT 
ENGINEERS 
wanted by 

UNITED AIR LINES 


Career opportunities with the 
nation’s number one airline 
now open to qualified men. 
Many company benefits in- 
cluding excellent pay, broad 
insurance program, retire- 
ment income plan and others. 
Qualifications: Height 5’- 
7” to 6'4”. U.S. citizen, 
high school graduate, 
commercial pilot license, 
pass flight physical with 
no waivers. Age 21-26. 
Applicants who, in addition to 
above qualifications also have 
Instrument Rating or Flight En- 
gineer’s Certificate (or Flight 
Engineer's examination written 
portion passed) will be ac- 
cepted through age 27; with 
both Instrument Rating and 
Flight Engineer's Certificate 
through age 28. 

Successful applicants will 
attend United's Flight Train- 
ing Center at Denver, Colo- 
rado and receive salary while 
training. 

Write: C. M. Urbach-AW 
Placement Superintendent 
United Air Lines Operating Base 


Stapleton Airfield, 
Denver, Colorado 














) ENGINEERS 
FOR HELICOPTER DEVELOPMENT WORK 


{ On Long Island North Shore 
{ Uncrowded, Idea! Living Conditions. 
1) 


DESIGN ENGINEERS 
te eS with degree and at least five 
years experience, preferably in me 
chanical design. 

STRUCTURES ENGINEER 


< the aS with degree and at least five 
years experience in aircraft stress an- 
alysis, preferably in the helicopter field. 


Send resume to: Personnel Manager 


GYRODYNE COMPANY OF AMERICA, INC. 


St. James, Long Island, New York 
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Horace Greeley 
once said... / 





TODAY GREELEY WOULD SAY: 


“Look to Lycoming!” 


YOUR OPPORTUNITY TO WORK 
WITH AN INTERNATIONALLY FAM- 
OUS ENGINEERING ORGANIZATION 
in the design and development of aircraft 
engines (gas turbine, reciprocating or re- 
lated). 

Challenging positions in the following 
engineering classifications now available: 


Controls Engineers 
Turbine Engineers 


Combustion Engineers 
Project Engineers 


Stress Analysts Thermodynamists 
Aerodynamists Designers 
Draftsmen Checkers 


TODAY ... SEND US YOUR 


QUALIFICATIONS 


If you have had previous experience in the 
above fields, mail us a resume of your past 
experience. If your background indicates 
a possibility of fitting into our organiza- 
tion, you will be advised to come to Strat- 
ford for a personal interview. 


“«~ Lycoming 


Send complete 
resume to 


E. E. BLAKESLEE, Per Supy. 


DIVISION OF Aveo STRATFORD, CONN. 
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WHAT 


LYCOMING 


OFFERS YOU: 
SALARIES 


Excellent starting 
salaries. 
Promotions within 
the “ranks.” 


HOUSING 


Assistance in ob- 
taining housing 


BENEFITS 


Paid vacations and 
holidays. 

Group Insurance 
for you and your 
family. 

Clean, modern 
plant. 

Modern cafeterias, 
company super- 
vised. 


AND ABOVE 
ALL ELSE 


Quiet suburban 
living, close to 
salt and _ fresh 
water, fishing and 
swimming, yet only 
60 miles from New 
York City. 


ud 
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CALLING CARD FOR 





A BRILLIANT FUTURE... 


Bendix Missile Section is a major contractor in the U.S. Navy’s guided 


missile program --a part of the “new look” in our defense plan. Our 


expanding program has many opportunities for senior engineering 


personnel: Electronics Engineers, Dynamicists, Servo- Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend, Indiana. 








f 
POSITIONS FOR 


AERONAUTICAL EXECUTIVES 
$5,000 - $50,000 


One of the nation’s largest executive agencies pre- 
sents an exclusive service for men in the aviation 
and allied industries. This is a confidential, pro- 
fessional and id service for the nationwide place- 


ment of su: i men under 45 in the gg me 
technical, sales and atutatereive fields. 
resume including age, cation and 7 ok 


history and we will tell you ty "retern mail what 
we have = for you and how we can help. 
Write te H. Graebner at Graebner’s Executive Ex- 
chenen 116 Seuth Michigan, Suite Chicago 3, 
Hinois, We also offer a special ce to com- 
cones seeking qualified applicants in any field. 
Write for more information. 








Executive Assistant Available 


@ Extensive and diversified major company 
aviation experience in airlines and manufac- 


turing. 11 yrs. successful accomplishments 
staff capacity. Qualified for line responsibili- 
ties. Graduate engineer Pilot—military 
background. 


PW-5309, Aviation Week 
330 W. 42 St., New York 36, N. Y 

















FLIGHT 
TEST 
ENGINEERS 


Immediate openings for: 


SENIOR FLIGHT TEST ENGINEER (Analyst) 


Aeronautical Engineering degree with a minimum of 5 years ex- 
perience in: 

Flight test and aerodynamic analysis. 

Aircraft stability and performance. 

Dynamic systems analysis. 


FLIGHT TEST ENGINEER (Analyst) 


A.E. or M.E. degree with 3 years experience in a major aircraft 
company as a flight test data analyst or aerodynamicist. Must be 
familiar with power plant and airframe performance reduction 
methods and be able to use aerodynamic, thermodynamic and 
mathematical theory in the solution of flight test and data reduc- 
tion problems. 
See page 77 in this issue for other positions. 
All replies confidential. 


Write Dept. AW-1-31 


LOCKHEED AIRCRAFT CORPORATION 


761'2 Peachtree St., N. E. Atlanta, Georgia 
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REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 830 W. 42nd 8t. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS WANTED 


A&E MECHANIC—2 0 years experience, metal 

fabrication overhaul, modifications, inspec- 
tion, supervision, heavy airline aircraft experi- 
ence. PW-5210, Aviation Week 2. 


PILOT FOUR engine, multi-engine time total- 

ling 7000 hrs. .With scheduled airline 5 yrs. 
Atlantic, Pacific experience ATR, age 30. PW- 
6338, Aviation Week, 1111 Wilshire Blvd., Los 
Angeles, Calif. = 
EXPERIENCED EXECUTIVE Pilot A.T.R.; 

S.E.L. M.E.L., DC3. 8000 hours; age 34; A&E 
Mechanics license. Excellent record & refer- 
ences. PW-5303, Aviation Week 2 


EXECUTIVE ASSISTANT; college graduate, 

34, extensive, successful experience in plan- 
ning, organizing, analyzing operations, install- 
ing new, effective administrative systems. Tech- 
nically trained and inclined, able supervise 
technical writing and publications, direct de- 
sign, research, development work Creative, 
inventive, excellent on ne programs. Ten 
years progressively responsible experience avia- 
tion and related support equipme nt fields. Will 
relocate and travel. PW-5254, Aviation Week. 





CHIEF INDUST. Engr., prefab housing, 35, 
married, 15 yrs exp. acft overhaul and repair, 


| pilot, AF education equivalent AE, EE, quali- 
| fled for A&E, exp. in personnel, training, desires 


comparable position in aviation allowing chal- 
lenging opportunities for aggressive individual. 
PW-5279, Aviation Week. 


| COM. PILOT 34. C-46, DC-3, lightplane. 2500 


hours; inst. experience, practicing attorney, 
business training. Prefer position in dual ca- 


| pacity with good company Jack Tamm, 400 


Broadway, Daytona Beach, Florida 


SELLING OPPOR TUNITIES WANTED 


SALES ENGINEER, graduate Mechanical En- 
gineer, 14 years combined experience in sales, 
field service and engineering development, 
seeks manufacturers to represent on commis- 
sion basis, to call on aircraft and other manu- 
facturing in the area of Missouri, Kansas, Okla- 
homa and Texas. Reply to SA-5153, Aviation 
Week. 
EXPERIENCED SALES engineer, operating his 
own airplane, and having excellent contacts 
and current sales following, desires to represent 


manufacturers of aircraft components and as- 
semblies (East Coast) RA-5306, Aviation 
Week 

EASTERN SALES Representative Former 


aircraft engine plant executive wishes to rep- 
resent firm as eastern representative. 5 years 


experience on sales work, many contacts, ex- 


perience precision machined parts, aircraft al- 
loy sheet metal assemblies, and hydraulic fit- 
tings. Would be interested in a speci laity item. 
Salary open. RA-5339, Aviation Wee 


FOR SALE 
Largest stock in the U. S., of new, used and 
overhauled engines propellers accessories 
and airframe parts Free lists by makes. 
Vesto, Dept. F, Box 5306, T.A Denver, Colo 
For Sale; One biplane B25-B, Motor 14819, 
Serial 166W, license NR25319, fully equipped 





with insect hopper, agitator gear box and 
spreader has been hangared at all times, total 
fiving hours 1470.3, plane in airworthy condi- 
tion Contact E. A. Cushman, University of 
Illinois Airport, Savoy, Illinois 
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ENGINEERS 


MECHANICAL 
HYDRAULIC 


Experienced in design and application 
or evaluation of hydraulic servo sys- 
tems. Frevious experience desired 
with electrochemical servos, gun direc- 
tor systems, missile or auto pilot con- 
trols. 


Work involves design or evaluation of 
simulator equipment and hydraulic 
systems including fuel handling and 
evaluating. 


Kindly send resume including 


education, experience, interests 
and present salary to: 


DR. E. H. GAMBLE 
MANAGER-CONTROLS 


GENERAL @® ELECTRIC 


CINCINNATI 15, OHIO 








PRESIDENT 


wanted for large engineering collective 
bargaining organization in Northwest. Ap- 
plicant must be U. S. citizen, experienced 

gi of professi 1 caliber. Must have 
experi in P ible activity in collec- 
tive bargaining or equivalent experience or 
train’ in Industrial Relations. Starting 
salary between $7500 and $10,000, depend- 
ent on experience and ability. Upon receipt 
of preliminary application, more detailed 
information will be promptly dispatched. 
Address application to 


SEATTLE PROFESSIONAL 
ENGINEERING EMPLOYEES 
ASSOCIATION 


3106 Arcade Bidg., Seattle, Wash. 








INSTRUMENTS 


AND 


ACCESSORIES 





SALE * OVERHAUL « 


EMERGENCY REPLACEMENT 


Instrument Associates offers you the services of their CAA approved laboratories for 
fast overhaul, modification and sales of aviation instruments. Whether one instrument 
or thousands, our production line facilities for the overhaul of instruments results in a 
savings of both time and money. If your instrument needs are electronic, gyroscopic or 


pressure, Instrument Associates can serve you. 


Distributors for 
KOLLSMAN ¢ U. S. GAUGE © EXIDE AIRCRAFT BATTERIES 
® WESTON AIRCRAFT INSTRUMENTS 
Authorized Sales and Service for 
SCHWIEN ENGINEERING CO. © ECLIPSE—PIONEER 
© GUTHRIE PRESSURE SWITCHES 
CONTRACTORS TO U.S.A.F.—U.S.N.—DOMINION OF CANADA 


C.A.A. APPROVED REPAIR STATION #3564 
INSTRUMENTS CLASS 1, 2, 3, 4 AND LIMITED ACCESSORIES 
7 


Our stock of instruments and accessories is one 
of the largest in the East. 


Complete Stock of Sperry, Jack & Heintz and 
Eclipse Pioneer instrument parts 


Foreign Inquiries Get Special Attention 
from Our Export Department 


IMMEDIATE DELIVERY 


INSTRUMENT ASSOCIATES 


351 GREAT NECK ROAD 
Telephone: HUnter 2-9300 * 
Cable: AIREXO, Great Neck, N. Y. 


GREAT NECK, N. Y. 
Telegraph: Wux Great Neck, N. Y. 
U. S. Export Llicense 2140 








DESIGN 
ENGINEERS 


For design and development work on Aircraft 
Hydraulic Valves. Qualifications desired: B. S 
Degree in Engineering; at least 8 yrs. Engi- 
neering exp. including 3 yrs. in Hydraulics; 
Ability to work efficiently without close super 
vision. 

Salary $7,500.-$9,000. 


An exceptional orgerenny with a well estab- 
lished concern. nd resume to 


AIRCRAFT PRODUCTS CO. 
Bridgeport, Pa. 














— KELLETT — 


A rotary wing pioneer offers interesting as- 
signments in advanced helicopter research and 
development programs to 
AERODYNAMICISTS 
STRUCTURES ENGINEERS 
VIBRATIONS ENGINEERS 
JR. ENGINEERS (Aerodyn.) 


Rotary = experience desirable but not 
essential. ubmit full details to— 


Administrative Engineer 


Kellett Aircraft Corporation 
Box 468, Camden 1, N. J. 











The SCIENTIFIC LABORATORY 
of 
ENGINEERING STAFF 
FORD MOTOR COMPANY 
NEEDS 
GAS TURBINE ENGINEERS 


For work in the following classifications: 

RESEARCH AND PROJECT ENGINEERS 
recent graductes acceptable to cover 
design, test, and analysis of compressors, 
turbines, controls, combustion chambers, 
and heat exchangers 

DESIGN ENGINEERS 
to handle entire mechanical layout of gas 
turbine power plants 

PRINCIPLE DEVELOPMENT ENGINEERS 
to carry out development of complete 
phases of our gas turbine program 


Send Complete Resume of Education and 
Experience To: 


FORD MOTOR COMPANY 
ENGINEERING STAFF 


se aero ey Personnel Office 
industrial Relations Building 
Oakwood Boulevard at Village Road 
West Dearborn, Michigan 
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BOEING 


B-17 


THE IDEAL AIRPLANE FOR: 


HIGH ALTITUDE MAPPING 
HIGH DENSITY CARGO 
EXECUTIVE TRANSPORT 
May be pressurized 

Less than 800 hours since new 
Available for lease 


Aircraft located Miami 


AERONAUTICAL 
PO. BOX 233 INTERNAT L AIRPORT 


MIAMI 48, FLORIDA 











pa): ca ee 
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Priced For Quick Sale 
LOCKHEED 
EXECUTIVE TRANSPORT 


Custom conversion completely equipped 
and available for immediate service. 
Excellent radio which includes Bendix 
TA-18B 180 channel VHF, Bendix MN- 
85D and ARC-15C navigation receivers. 
Special equipment includes Lear L-5 
autopilot with approach coupler. Sales 
price of $120,000.00 includes two spare 
zero time engines and spare parts. 
Available for demonstration to interested 
principals. Write or phone. 











@ AIRFRAME COMPLETELY OVERHAULED ZERO TIME ATLANTIC AVIATION CORP. 
@ ENGINES “NEW” WRIGHT 1820-56-1350 H.P. OR P & W 1830-92 Teterboro Airport 
Teterboro, N. J. 
@ PICTURE WINDOWS, “NEW” BUBBLE TYPE Tel: Hasbrouck Heights 8-1740 
@ COLLINS OMNI, FULL RADIO 
@ ANTI-ICERS — DEICERS AIRCRAFT 
FOR SALE 
@ JANITROL HEATERS st rg Oy ca “es 
—SINCH CH 


(Available for Lease) TOTAL AIRFRAME HOURS: I 
Converted to Twin, am embe 19 ] 
ENGINES: Make—Lycoming Mi “del - 0-220, Total 
Time on both Left and Ri eht Engin 437 20 
PROPELLERS: mast zell H¢ 6 2 
—" & Fuel Full Instrumentation 


RADIO: Narco VC12 Simplexer; Narco Omnigats 
Lear ADF 12 

FAL ae Blue le er—Grey Fabric combination 

EXTERIOR: Blu and white 


or both excellently maintained 





eward ) 
AERONAUTICAL KTERIOR: sine 


P.0 BOX 210 FORT WAYNE INDIANA Paice. $23. oe HOP AVAILABLE: 20 days 


P. 0. BOX 233 INTERNATIONAL AIRPORT MIAMI 48, FLORIDA Reading Aviation Service, inc. 
P. O. Box 1201 Reading, Pennsylvania 

























DEAL DIRECTLY WITH OWNER 


Frederick B. Ayer 


offers 
4 NEW P & W 985-14B ENGINES 
Available immediate delivery in their pres- 
ent condition $4500 each. 


Or,—after complete factory overhaul by 
Pratt & Whitney. FOB Hartford $6000 each. 


Dealers protected and discount for 
quantity purchase. 
Since these engines can not be replaced, 
Cae offering must be subject to prior sale. 
Frederick B. Ayer 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
Linden 3-7690 


SCHEDULED AIRLINE 
FULLY EQUIPPED 


DELUXE PASSENGER VERSION SUPER-92 
over 200 mph for your DC-3 


FS-5314, Aviation Week 330 W. 42 St., New York 36, N. Y. CAA Approved R1830-SUPER-92 engines allow 700 


HP normal cruise, better single engine—iower fuel 
and maintenance mileage costs with 20,000 extra 

miles between changes, with same overhaul intervals 
and costs as —92. Fully interchangeable with —92 
—same weight, mounts, cowls, lines, etc. Proven by 




















R SALE thousands of hours of practical executive operati 
EXECUTIVE AIRCRAFT $150,000 ACQ. cost new AIRCRAFT, oh ween 
Single and multi-engine Geecherafts, with or TOOLING & PRODUCTION EQUIP. ENGINE WORK 
without crews, leased for private or ‘cor AINCRART, A Pate Bla aren, AERO 
se 
el ceanmtiees Taian on mae the country’s Punches, Rams, Locatin Pins, _ m+ can LAMBERT cine Je. ST. LOUIS, MO. 
ATLANTIC AVIATION’ SERVICE, INC. Dimpling Tools. VLIER Fixture Keys. Jig Parte ematl & W CONTINE on 
Wilmington, Priced te a fraction of cost, complete lists aveil. WRIGHT NG 
mie Now Caste? 5a, Bet ool Design & Equipment Co. SALE OVERHAUL EXONANGE 
225 va St., N. CAnal 6-6753 

















More DC-3 and Lodestar 
sarcme” Pde WY) R-1830-94 


Performance with... 


PH Write for tee brochure STEWARD-DAVIS INC. GARDENA, CALIF. / Plymouth 4-314 


containing all the facts. 


ENGINES 
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HILLER HELICOPTER 


Model UH 12A with Agricultural Spray 
equipment, full canopy, dual controls, 2- 
way radio. 

In excellent condition 


East Coast Aviation Corporation 
Bedford Airport Lexington, Mass. 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170‘s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 
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THE AVIATION 
“INDUSTRY STANDARD” 
GROUPING 


Horizon 
Horizon 
Apprch. Horiz. 


Horizon 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 











| ADF. 
OBS. 
EXECUTIVE AIRCRAFT | ‘ —_ = 
ev. Ind. 


Complete Services and Sales | 
DC-3 LODESTAR D185 





i AIRCRAFT DEALERS 
bg 





Inc. of 


TOLEDO 


st 'fovis REMMERT-WERNER 


PERSONAL and EXECUTIVE AIRCRAFT 
Buy — Sell — Trade — Finance 
INQUIRE FOR FREE LIST 
GRAUBART AVIATION 
679 N. Michigan, Chicago, MOhawk 4-7190 
“WE OWN THE AIRCRAFT WE SELL” 


EXECUTIVE TRANSPORT AIRCRAFT 


- MCOCKHEED Four methods of presenting varied flight information to 


men the pilot. This standard has been adopted by the Society 
of Aeronautical Engineers in conjunction with the AIA, ACC, 


AERO COMMANDER 
WELSCH AVIATION CO. ALPA, USAF, USMC, USN, ACF, NBAA and the Aero Med- 
ical Labs. 








NOTE 1: If DEV. IND IS NOT USED T/B WILL OCCUPY THIS SPACE. 2: 1F FUNCTIONS 
OF ILS & OBS. ARE COMBINED IN SINGLE INSTRUMENT, THIS INSTRUMENT 
SHOULD OCCUPY SPACE DESIGNATED FOR DEV. IND 








weeee 4! 


60 East 42nd Street, Suite 729 
New York , New York Murray Hill 7-5884 











Compare your flight grouping with this Industry Standard. 


fj _ PARTS & SUPPLIES 








READING AVIATION SERVICE, Inc. 


+ gta has the personnel, equipment and facilities to engineer your 
INC. Terrynit 5-1511 presentation to meet these requirements 
Has all Parts and Supplies for ened 
DC-3 LODESTER BEEC 


Airframe Eng i 
Bendix Collins at yiteex 
oodyear 


ai - @ Engineering Ability, coupled with skilled craftsmanship, 
Paw Continental Wright Geodrich & 


enables RAS to design and produce an instrument pre- 
sentation to meet any requirements. 











Systems Engineering, to give pilot and co-pilot the most 
suitable and convenient presentation of controls and in- 
struments, is accomplished by engineers and technicians 
whose back-log of experience enables them to take into 
standard dials from our account problems of flight, navigation and communica- 


Fluorescent - Phosphor oh Radi ti that f t th ilot 
— Dials made to order. ‘Prompt Delivery, ees = ? 


SOONER DIAL CO. 
Box 234 - Clinton, Okiahoma - Phone 486 








DIAL REFINISHING 


We can refinish your dials or can supply many 
stock. 


Coordination & Scheduling of work, enables RAS to ac- 
complish any job in a minimum amount of time and at a 
il competitive price. 











& 








READING AVIATION SERVICE, INC. 


Reading Municipal Airport 
BOX 1201 
READING «© PENNSYLVANIA 
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REMMERT — WERNER, Inc. 
Lambert Field St. Lowis, Mo. 
offers your choice of 
1 DAY 2 DAY 


100 hour 
INSPECTIONS - 
for 


BEECHCRAFT DC-3 


3 DAY 
100 hour 
OVERHAULS 


LODESTAR 























FEATURE PAGE 












Pek 


‘i 
sa 


+ 


| 





iJ 
1 





aeons. i 


Fatigue and Lights 


Airline accidents, while always tragic, vary considerably in interest. The 
crash of the Italian Airlines DC-6 at Idlewild in December may prove to be 
as interesting as any. 

Right from the start, general magazine and newspaper reporting displayed 
a startling knowledge of flying and presented some rather accurate discussions 
of the possibilities. This was quite some contrast to the inaccurate drivel that 
usually follows such an event. 
>The ‘Best System’—For instance, Time magazine headlined its story 
“The Hated Slopeline.” Now what could be more accurate than that? 
Then Time continued with a worthy discussion of some of the finer points 
of making an instrument approach and the problems of transition to visual 
flight. 

The only error in the Time story was reference to the slopeline lights as 
being “good theoretically.” This is wrong. There isn’t a shred of common 
sense attached to the whole mess. Of course it did mention “the best 
system of all”—the ALPA-ATA lights at Newark; so that somewhat atoned 
for the sin. 

Several stories mentioned the fatigue angle, and even the noted author 
William Faulkner was moved to write on the subject. 
> Two Theories—Although it is difficult to agree with his somewhat romantic 
notion about the religious awe that people have of machines and gadgets, 
part of his piece is worth quoting. 

“I imagine that even after the first failure to hold the glidepath, certainly 
after the second, his instinct—the seat of his pants, call it what you will— 
after that many hours in the air, told him that something was wrong. And 
his seniority as a four-engine over-water captain probably told him where the 
trouble was. But he dared not accept that knowledge and act on it.” 

That may be right, but you want to know what | think? I'll bet Capt. 
Algarotti’s seat of the pants told him that he was tired and ought to be home 
in bed. I know that’s what the seat of my pants tells me after 18 or 30 
hours or whatever it was. 
> Pilots Get Tired—Multiple crews or not, rattling around in any airplane for 
that length of time is not a happy pre-requisite to an instrument approach. 
Last year we had a major airline strike over this matter of flying and fatigue 
and safety. 

But for some obscure reason, the world just doesn’t want to accept the 
idea that pilots get tired. 

And it is not only on these long overseas flights, either. Many pilots 
jounce up and down on local domestic operations for 12, 14 or 16 hours a 
day, and after four or five days the cumulative effect is slightly wearing. 

It always is wrong to judge an accident until all the facts are in, but it is 
going to take some mighty strong facts to convince many people that this 
was not a case of fatigue and mistaking those “hated slopeline” lights for the 
runway. It has been done too many times in the past. 

The one bright spot so far is that Idlewild is to get a centerline lighting 
system with hope for a second installation in the future. This is good. The 
one remaining hope is that the other slopeline lights don’t have to be 
removed in the same forcible manner. 


(Editor's Note: Aviation WEEK gives Capt. Robson an opportunity to 
express himself freely in this column. Comments from readers on his opin- 
ions are welcome. ) 
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AVIATION CALENDAR 


Feb. 8-10—National Association of State 
Aviation Officials, winter meeting of 
board of directors, Lafayette Hotel, 
Washington, D. C. 

Feb. 8-10—Society of the Plastics Industry, 
10th Reinforced Plastics Division con- 
ference, Hotel Statler, Los Angeles. 

Feb. 10-11—Society of American Military 
Engineers, military-industrial conference 
on manpower, Conrad-Hilton, Chicago. 

‘eb. 11—Air Transport Command, 10th re- 
union dinner of World War II officers, 
Waldorf-Astoria Hotel, New York. 

Feb. 20-22—Fourth annual Texas Agricul- 
tural Aviation Conference, A&M College 
of ‘Texas, College Station, Tex. 

Feb. 20-22—Institute of Surplus Dealers, 
trade show and convention, 212th AA 
Armory, New York 

Feb. 21-22—National Model Plane Show, 
Higbee Co. auditorium, Cleveland. 

Feb. 23-25—Fourth annual Ohio-Indiana 
Agricultural Aviation Conference, Pur- 
due University, Lafayette, Ind. 

Feb. 26-27—Associated Glider Clubs of 
Southern California, ninth annual Pacific 
Coast Mid-Winter Soaring Champion- 
ships, Torrey Pines Glider Port, San 
Diego. 

Mar. 11—Institute of the Aeronautical Sci- 
ences, National Flight Propulsion Meet- 
ing (restricted), Hotel Carter, Cleveland. 

Mar. 14-16—Society of Automotive Engi- 
neers, production meeting and forum, 
Netherland Plaza, Cincinnati. 

Mar. 14-18—American Society of Tool En- 
gineers, first Western Industrial Exposi- 
tion, Shrine Auditorium and Convention 
Hall, Los Angeles. 

Mar. 20-23—Aero Medical Assn., 26th an- 
nual meeting, Hotel Statler, Washington, 
D.C 


Mar. 21-24—Institute of Radio Engineers, 
national conference, Waldorf-Astoria Ho- 
tel and the Kingsbridge Armory, New 
York. 

Mar. 28-Apr. 1—American Society for Met- 
als, ninth Western Metal Exposition and 
Congress, Pan Pacific Auditorium and 
Ambassador Hotel, Los Angeles. 

Mar. 31-Apr. 1—Symposium on Boundary 
Layer Effects in Aerodynamics, Britain's 
National Physical Laboratory, Tedding- 
ton, England. 

Apr. 5-7—Radio Technical Commission for 
Aeronautics, spring assembly and joint 
meeting with the Institute of Radio En- 
gineers, Los Angeles. 

Apr. 6-10—World Plastics Fair & Trade 
Exposition, National Guard Armory, Los 
Angeles. 

Apr. 14-15—American Ordnance Assn., two- 
day symposium of Proving Ground In- 
ae Committee, Patrick AFB, 


Apr. 16-20—American Association of Air- 
port Executives, 1955 annual convention 
and business meeting, E] Conquistador 
Hotel, Tucson, Ariz. 

Apr. 18-21—Society of Automotive Engi- 
neers, Golden Anniversary Aeronautic 
Meeting, Aeronautic Production Forum 
and Aircraft Engineering Display, Hotel 
Statler and McAlpin Hotel, New York. 
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This Pressure Switch by Bendix-Friez™ 
Has The Following Characteristics 


@ Normal altitude setting range available 

to 100,000 feet. 

@ Adjustable models available. 

@ Various enclosures and mountings avail- 
able. 

@ Maximum operating error under any 

conditions listed +3% from factory set 

operating point over the normal setting 

range. 

@ Compensated for temperature changes 

in the range of -90. to +165. F. 

® High Altitude: Can be exposed to 

pressures equivalent to 120,000 feet without 

affecting operating point. 

@ Overpressure: Can be exposed to pres- 

sure of 22 pounds per square inch absolute 

without affecting operating point. 


@ Minimum lag response in high velocity 
dives. 

Switch functions properly 
error limits if exposed to 
(thru 


® Vibration: 
within operatin 
vibrational accelerations up to 10g. 
500 cps) 


@ Nominal contact rating with a nonin- 
ductive load is 250 milliampere at 28 volt 
D.C. Life expectancy under these condi- 
tions is about 1500 operations. 


@ Unaffected by normal extremes in humi- 
dity conditions. 


e@ Explosion proof: Contacts inclosed in 
hermetically sealed cell. 


@ Shock: This instrument is designed to 
withstand the shock of normal impact loads. 


This is @ typical application of a Bendix-Friex welded seam Ni-Span-C diaphragm. Other moteriais 
and types of diaphragms available. Send us your requirements. 





end” fries tneg. U. 5. Pot. OFF 


FRIEZ INSTRUMENT DIVISION OF BENDIX AVIATION CORPORATION 


1475 TAYLOR AVENUE * BALTIMORE 4, MARYLAND 
Export Sales: Bendix International Division, 205 E. 42nd St., N. Y. 17,N. Y., U.S. A. 
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EDITORIAL 





The New Airpower Budget 


The aircraft manufacturing industry will be particularly 
interested in the fiscal 1956 Defense budget request 
submitted to Congress in mid-January. It is the first time 
the Eisenhower Administration has had to face squarely 
the financial facts of building and maintaining national 
airpower second to none. It is to their credit that 
they did not flinch, The $7 billion requested for new 
aircraft procurement by the Air Force, Navy and Army 
represents the actual cost of military plane production 
required to maintain and modernize the airpower force 
levels established by the present Administration two 
years ago. 

This $7-billion procurement level is a more realistic 
gauge of the annual production level required for the 
aircraft industry to meet current military goals than the 
$4.8-billion and $4.6-billion appropriations in 1954 and 
1955. These low aircraft procurement appropriations 
stirred grave doubts in some quarters that the Eisen- 
hower Administration really meant what it said about 
relying on airpower as the nation’s first line of defense 
in the nuclear “age of peril.” These sub-minimum appro- 
priations were possible only because of carryover funds 
from the $44 billion voted for aircraft production by 
the Truman Administration in the panic that followed 
outbreak of the Korean war in 1950. 

Here is what happened. By 1950, the aircraft indus- 
try was making slow recovery from its postwar slump 
and operating at about a $2-billion annual production 
level. When the shooting began in Korea, Congress 
met the crisis with huge military airpower appropria- 
tions totaling $44 billion for new aircraft production in 
fiscal years 1951-53. Congress and the American people 
again learned the bitter lesson of 1941-42 that you can- 
not build airpower overnight no matter how much 
money you pour into production. 

During these three years of the Korean war, the air- 
craft industry was able to produce only $15 billion worth 
of hardware. The aircraft industry was getting money 
almost three times as fast as it could be productively 
absorbed. This was the period of “buying everything 
from everybody” in frantic haste to put some flesh on 
the skeleton of American airpower. 

But not until three long vears of expanding plant and 
production facilities and battling the old familiar bottle- 
necks of machine tools, materials and manpower was 
the aircraft industry able to reach an annual output of 
about $8 billion. 

This situation gave the incoming Eisenhower Admin- 
istration a cushion of about $29 billion in unexpended 
aircraft procurement funds with which to operate dur- 
ing the fiscal vears 1954-55. At the same time, the end 
of the Korean war provided an opportunity for a realistic 
appraisal of the aircraft production program and a sub- 
sequent re-adjustment, culling projects of doubtful mili- 
tary value and excessive cost and stabilizing production 
of promising projects. While the re-evaluation was under 
way, the Eisenhower Administration was able to vet 
along with small requests for new aircraft appropria- 
tions and use the money left on the books by the Tru- 
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man Administration to make up the difference, This 
fact produced some claims of military economy reminis- 
cent of the Louis Johnson pre- Korean battlecry of “cut 
the fat but not the muscle.” These claims were as 
spurious in 1953 as they were in 1949. 

However, USAF did what is now generally accepted 
as a creditable job of weeding the “cats and dogs” from 
its production program and concentrating money on 
technical developments that met both. military require- 
ments and performance standards. This saved the indus- 
try a great deal of eventual public embarrassment and 
the taxpayers considerable money although individual 
manufacturers affected were understandably unethusias- 
tic. About the same time, the Navy was running into 
technical roadblocks, notably in jet engines, that also 
forced a screening and re-programming of its aircraft 
production. 

Now with the industry rolling along relatively smoothly 
after the hectic 1950-53 period and the excess funds 
from the Truman Administration committed, the present 
Administration has had to calculate the: full annual 
airpower bill in its own budget. The Administration 
estimates that $7 billion will do the job and this should 
be reassuring news for the aircraft industry. For $7 bil- 
lion is not far below the sales level for 1954—the most 
prosperous vear in the industry's postwar historv. And 
it is more than three times the pre-Korean peak. 

Democrats now in control of Congress mav argue that 
the $7 billion requested by the Republicans is not enough 
to provide the quantitv or qualitv of new aircraft required 
for air supremacv and demand more. That debate will 
begin shortly on Capitol Hill. 

Rut whatever its outcome, it is clear that the stabilitv 
and prosperity of the aircraft industry will not fall far 
below its current level during the remaining vears of 
President Eisenhower's current term. 


ARDC’s Fifth Birthday 


Fifth birthday of the Air Research and. Development 
Command on Jan. 23 marked a significant milestone in 
the long, hard fight to emphasize quality in the develop- 
ment and production of aerial weapon systems. The 
survival and progress of ARDC since it was born in 
Dayton five vears ago as a step-child of Air Materiel 
Command has been an accurate gauge of the growing 
importance of technological superiority in the outlook 
of the USAF high command. During this same period, 
the voice of research and development was elevatéd to the 
rank of an assistant secretaryship in the USAF civilian 
hierarchy and the role of deputv chief of staff for develop- 
ment was greatly strengthened on the air staff. 

After a rugged beginning, during which the able 
leadership and stout resolution of Gen. Earle Partridge 
and Lt. Gen. Donald L. Putt kept ARDC from founder- 
ing on political reefs, the partnership of quality and 
quantity seems firmly established from the highest levels 
of USAF in the Pentagon down through the Weapons 
System Project Offices to the working level of both 
USAF and the industry that serves it. 

—Robert Hotz 
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CREATIVE ENGINEERING 

| for today’s needs 

' and tomorrow's 
requirements 





A STORY WORTH 
REPEATING 





During the past year, our advertising has 
emphasized and re-emphasized one significant 
fact. For over thirty years, Bendix Products 
Division of Bendix Aviation Corporation has 
employed the largest group of trained special- 
ists in the fields of fuel metering, landing gear, 
wheel and brake equipment to be found any- 
where in the aviation industry. 

It is indeed a story well worth repeating for 
obviously out of this vast reservoir of special- 
ized experience can come better designed prod- 
ucts, lower cost and on-schedule production. 

It is in fact the principal reason why leading 
air frame builders and engine manufacturers 
turn to Bendix Products for the best solution to 
their fuel metering, landing gear, shock absorb- 
ing strut, wheel and brake problems. 





Bendix 
Products 
LANDING GEAR: Shock absorbing ENGINE FUEL SYSTEMS: Fuel metering controls WIV 


struts, wheels, brakes, hydraulic for jets and ram jets, injection and float 
steering, Cerametallic brake lining type carburetors, direct fuel injection systems 





conreaation 


| = ¢ 
BENDIX DIVISION SOUTH BEND RIANA “Gendix” | Sus eon anes teil oe eetce, ts. 
+ deo 








E B POSER GS 
UNIVERSITY MICROFILE 18 | 
313 ® UST ST 















mS i A eee 


ran tars I cies 
4 wes, 
S04 


an 






Aft-fuselage sections for the F-3H on Temco assembly line. 





Temco Production Knowledge and Facilities 
Speed Output of Many Top Military Aircraft 


Aircraft production, overhaul and modification, design and development are 
carried on daily in the three Texas plants operated by Temco Aircraft Corpora- 
tion. Temco tooling and production departments are currently working on 
major assemblies for six Air Force and Navy fighters and bombers. These parts 
include fuselage sections for the Boeing B-52 Stratofortress and McDonnell 
F-101 Voodoo; fuselage and wing sections for McDonnell F-3H Demon; fin, 
cockpit and fuselage assemblies for Republic’s Thunderstreak and assemblies for 
the Stratojet and the Neptune. Temco uses Reynolds Aluminum in the fabrica- 
tion of assemblies for all six of these aircraft. Reynolds Aluminum tubing and 
extrusions are used, as well as Reynolds plate, sheet and bar stock. 

Whenever aviation advances, Reynolds Aluminum advances with it. Every F-84F Thunderstreak Aft Fuse- 
step in Reynolds production is geared to the requirements of all constantly lage on Temco production line. 
progressing industries. . 

Reynolds goes beyond meeting rigid material specifications. Reynolds tech- 
nical services make a continuing contribution to customers’ design and engineer- 
ing staffs—make Reynolds a part of the aircraft industry rather than just a 
supplier. 

Write the Reynolds Metals Company, 2559 South Third Street, Louisville 1 
Kentucky. Ask for full information about hale Reynolds can serve you. 


See “Mister Peepers", starring Wally Cox, Sundays on NBC-TV 


REYNOLDS ALUMINUM 


MODERN DESIGN HAS ALUMINUM IN MIND 








B-47 Strcitojet Aft Fuselage Sec- 
tion on Temco production line. 





